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REPORT. 



To the HonorcMe the Commissioner of Agriculture of the State of 
New York : 

Sir. — I have the honor of transmitting to you an account of the 
important work done by this bureau during the fiscal year 
1892-1893. 

The system of business procedure is such as to secure checks 
upon all the work, which is carefully distributed among the mem- 
bers of the bureau, thus insuring efficiency and economy, and 
making easy the reference to any data that may be required. 

I have only words of commendation for the faithfulness of the 
employees of the bureau, whose work is difficult and always 
demanding exacting attention. 

The entire merit of this report upon the history and present 
condition of the service rests with E. T. Turner, C. E., who, as 
meteorologist of the bureau, presents through yon to the Legisla- 
ture a report very creditable to the State of New York, and which 
will command the attention and respect of similar services a/t 
home and abroad. , 

This report contains: First, a general account of the condition 
of the bureau and its work during the year; second, a financial 
statement; third, tables and text showing the results of meteor- 
ological observation at all stations for each month and the year, 
illustrated by charts of temperature and rainfall; fourth, descrip- 
tions of stations, lists of observers and other miscellaneous 
exhibits. 

In view of the transfer of the bureau, in April last, from the 
charge of a special State commission to the Department of Agri- 
culture, it appears pertinent to introduce this report by a brief 
account of the origin and previous work of the service. 
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Historical. — The first attempt to predict the courses of general 
stonii movements in the United States was made prior to 1850 
by the Smithsonian Institute, which secured telegraphic reports 
upjon temperature, atmospheres pressure and rainfall from a 
number of stations east of the Mississippi river. The work was, 
therefore, a matter of private enterprise; but after the close of 
the civil wan, interest in the subject became more general, and 
in 1870 the United States government made an appropriation for 
the establishment of a National Weather Service, placing the work 
in the hands of the Signal Service, under the direction of General 
Myer, who had for some time taken an active interest in the 
subject. Under his control the service was vigorously developed, 
and at the time of his death, in 1880, had been brought substan- 
tially into its present fonm. 

General Hazen, who succeeded General Myer, was convinced 
that the Signal Service system, while well adapted to the fore- 
casting of storms, was wholly insufficient for the thorough investi- 
gation of the climatic features of the entire country, and that the 
co-operation of the several States must be obtained. In a circular 
letter, widely distributed, in April, 1881, the functions of a State 
weather service are thus explained: " Experience has shown that 
in mafiy questions relating to agricultural and other interests, 
more minute details (than those furnished by signal service 
stations) are needed, such as can only be obtained by having at 
least one report from every county, and this extension of the work 
must at present devolve upon individual States. 

"The object of a State weather service should be to observe 
and utilize every feature of the weather that affects the pros- 
perity of the inhabitants of the States as to crops, health, life, 
ertxj., omitting, perhaps, only those few items provided for by the 
general government at Washington, such as cold wave and storm 
predictions. The State service is therefore a plan for gathering 
and utilizing local climatic data, and eventually it will define 
precisely the localities most favorable and most unfavorable to 
special crops, diseases, etc." In illustration of these statements, 
it may be said that the data furnished! by five National Weather 
Bureau stations at the borders of New York State give scarcely 
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a, {hint at the most important climatic (xmditkw existing in 
the interior, as may be clearly seen by inspecting the charts) of 
temperature and rainfall accompanying this report, which are 
derived mainly from the data of the State Bureau. 

Several of the States at once proceeded to adopt the sugges- 
tions of the letter, iand by 1883 services were in operation, in 
Ohio, New Jersey, Indiana, Illinois Michigan^ Iowa, Missouri, 
Kansas and Tennessee. 

The present director fully appreciated the special need for 
climatic knowledge in a State having the rommercaial and agri- 
cultural rank of New York. Efforts were made at Albany for 
three consecutive years, to obtain the aidl of the State in this 
work; 'but, failing to accomplish this^ he decided in 1888, to 
establish mainly by private enterprise, a provisional service 
which should demonstrate the practicability and usefulness d 
the plans submitted to the Legislature. 

By correspondence and otherwise several persons in various 
parts of the State became sufficiently interested in the work, 
to make, gratuitously, three daily observations upon weather, 
temperature and rainfall; some of these observers providing 
their own instruments, while others were loaned by the signal 
service; and in addition to this aid, the chief signal officer 
detailed an assistant to the Central Office at Ithaca. The inti- 
mate relation of the weather service to agricultural interests 
was fully understood at the beginning, and before State aid 
was secured, a corps of voluntary observers was reporting weekly 
upon the crops in many sections of the State, and a summary 
of the results, published by duplicating process, was distributed 
as widely as circumstances permitted. 

The results of the year's work, thus carried on under diffi- 
culties, were such as to convince the Legislature of its value, 
and in 1889 a law was passed establishing the "State Meteor- 
ological Bureau and Weather Service; " New York thus taking 
its place among thirty or more States already provided with 
similar organizations. The affairs of this Bureau were admin- 
istered by three commissioners (including the director), all of 
whom served without compensation; and an appropriation o£, 
2 
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$4,500 was miade for the equipment and maintenance of the 
service, and for clerical add at the Central office. Mr. E. T. 
Turner, 0. E., who 'became directly interested im the service 
in 1888, gave his entire time to the work, for three years, with- 
out compensation. 

Instruments were at * once purchased, tested and issued to 
persons willing to undertake their use; the law providing that 
no salaries be paid to observers. The general plani of work 
adopted by the Commission, as published in the first annual 
report (1889), was as follows: "Your Commissioners will under- 
take the serious business of a careful study of the climates and 
agricultural products of the State, comparing them, so far as 
may be in their power, with those of other parts of the world, 
for the purpose of ejxjhibiting the possible varieties of produc- 
tion of our soil, and perhaps contribute to the introduction! of 
newi aindl profitable cultures." "The publication of reliable 
weejkly 'bulletins giving the e&act condition of the crops in every 
county of the State will be one of the most directly useful labors 
of the Bureau; and in connection with it, the publication of such 
results as may, by their nature, benefit the agricultural and 
commercial interests of the State, as provided by law." The 
collections of observations and records necessary to accomplish 
the objects thus set forth have progressed without interruption 
during the regime of the Commission; nor has the recent trans- 
fer of the Bureau to the Agricultural Department required 
any material change in a scheme of work which has always 
maintained the dosesrti possible relation to the farming interests 
of the Stele. Observations collected at many stations for the 
past five yeare> with scarcely the loss of a day, in addition to a 
vast amount of work done since 1874, already furnish material 
for a fairly accurate statement of the temperature conditions of 
a considerable portion of the State; while for rainfall, a some- 
what more extended period of observation must precede an 
attempt to strike average or normal values. The progress made 
in| climatio investigation, will be referred to later. 

Volunteer stations of the bureau. — The number of stations 
belonging to the State Bureau during the past year and equipped 
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with both thermometers and a rata gauge> is sewnty-five, repren 
senting fifty counties. In addition, reports upon both tempenai- 
ture and rainfall aire rendered to the central office each; month 
by Bix stations of the Natiotnial Bureau, and by five military posttf, 
making a total of eightynsix regularly equipped meteofpologiical 
stations. The, number of temperature istaltlons in most of the 
thickly populated counities of the State is now sufficient for the 
purposes of the service, and no attempt has been made to estab- 
lish new stations in such counties, excepting to replace observers 
who have been obliged to discontinue olbsepvaitiona Six regular 
stations have thus returned their instruments during the year: 
White Plains, Westchester county; Hammondsport, Steuben 
county; jNewfield Summit, Tompkins county; Bisby Lodge and 
Utio^,* Oneida county; and Axton Lake, Franklin county. Six 
new stations have also been established^ viz.: Whitehall, Wash- 
ington county; Port Henry, Essex county; Varysbuirgh, Wyoming 
county; Wappinger's Falls, Dutchess county; Stillwater, Saratoga 
county; and Saranac Lake, Qiniton county. 

It is regretted that the northern and eastern mountain regions 
of the State are not yet adequately provided with observers. Every 
effort has been made to obtain reootpds from these important 
meteorological regions of the State, and no lesis than nine stations 
have been, equipped with instruments in the Adirondack region 
alone, since the Bureau was established. Of this number four 
are now rendering monthly reports, viz. : Ampersand and Samnao 
Lake, Franklin county; Lyon Mountain, Clinton county; and Num- 
ber Four, Lewis county. The observers at the remaining stajtions 
have not been able to carry on the work, and several of them 
have returned their instruments. But, while it is very difficult 
to find suitable observers in these thinly populated regions, exper- 
ience in other similar districts has proven that with persistent 
effort competent volunteers may finally be found- 
Five stations, provided with bapometensi by the State, have 
rendered monthly reports on aitmospheric pressure during this 

♦By the recent death of Mr. Thomas Burt of Utlca, the State has lost one of its most 
experienced and competent observers, and no person has yet been found to continue the work 
at that point. 
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year, in addition to the observations upon this element furnished 
by six stations of the National Bureau. The uniform distribution 
of pressure, as compared with that of temperature and rainfall, 
renders it unnecessary and undesirable to increase the number 
of barosnefter stations. 

Recognizing the importance of secuGing accurate data upon 
the direction^ force and duration of the winds in various regions 
of the Stated the commissioners in 1891 placed anemometers and 
registering apparatus at ten prominent and representative points 
widely distributed over the State. Experience during two years 
has shown that voluntary observers can not be expected nor 
asked to give the degree of care required by this complicated 
apparatus; and that the results obtained do not warrant the 
outlay necessary to maintain such records. The anemometers 
have, therefore, been recalled, and the electric batteries accom- 
panying them are being put to use in operating the experimental 
plant at the central office. It is hoped that a more sim- 
ple apparatus may be devised, which may come into general 
use among voluntary observers, since without such means, observa- 
tion upon the winds must be more or less unsatisfactory. 

The treigular 'equipment of the stations in this State now con- 
sists of standard nuaodmum and minimum thermometers, and a 
rain guage. The thermometers are read at the close of 'each day, 
and thus t)he highest and lowest temperatures during the pre- 
ceding twenty-four hours are found; lajso by adding the maximum 
and mifndmuTn readings, and dividing the sum by two, a dose 
approcximation is obtained to the true daily mean temperature, 
or the average of twenty-four hourly observations. In addition 
to these instruments, more than onehhalf of the stations, are pro- 
vided with two thermometers of the ordinary pattern, but of 
standaird accuracy, which are observed three tiimes each day, at 
7 ai m., 2 p. m., and 9 p. m: From the readinjgs of one of these 
thermjameters (the dry bulb, indicating the true air temperature), 
an approximation to the true daily mean is obtained even more 
close than that given by the maximum and mmimum tempera- 
tures. The bulb of the second tjhennometer is kept moistened, 
and through the! reduction of temperature caused by evaporation 
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at its swrfaice, a measure of the h!omidSlt|y and) (few point of the 
air is obtained. 

The method of deducing daily tempera/tares from the maxhiWKn 
and minimum readings is now employed atf all Stations of the 
National and State services, and thns a uniform basis of com- 
parison is secured throughout the United States. In this service, 
Hue use of the tri-dadly system is atao encouraged, simce it affords 
a valuable check upon the accuracy of the work, and, besiide, 
tests thJe condition® under which thle iinstruments are exposed. 
The depth of water in the rain-gauge is measured to hundredths 
of an inch at the close of each rainy day; <ajmd the duration and 
amount of fall in each shower is alsa noted by thle gsreaft propor- 
tion of observers, thus furnishing the most valuialble of all 
inforroaMon used in questions of drainage lajnd! engineering — the 
rate of rainfall. During the past year .the miaxamumi daily nates 
for eachi month iait all stiatilanja have for the fiTSti tfme been pub- 
lished! in monthly reports. 

At nearly all stations the condition of the sky during the day 
is noted. Most remarkable differences iro average cloudiness are 
found within the limits of this State, the aanounlt in thle Great 
Lake region, for example, exceeding that near thle Atlantic ctoiast 
by albout forty per cent; and there are cases ilni whilch 1 stations 
only a few miles apart differ widely in the amount of sunshine 
which they receive. Evidently this subject, with itb vital import- 
ance to agriculture, requires the best efforts of the Bureau in 
collecting and reducing data 1 . It is expected tkx publish pre- 
Hmimary cloud charts from data now alt hand, in thle near future. 

Special rainfall stations. — Owing to the irregular manner in 
whilch rainfall is distributed, it has been considlered advisable to 
establish stations for the measurement of this element alone, and 
accordingly, four stations have been equipped with rain-gauges 
only, during the year. These stations are: Castile, Wyoming 
oomnftJy; Boonevilllef, Oneid|a county; Bfovfaaj Getofter, Delaware 
county; and Soottsville, Monroe county. Unfortunately the 
State has lost this year several stations which htove hitherto con- 
tributed excellent and continuous records, owing to a change of 
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residence by oibservere, otr fop other reasons. The station® time 
lost are Schlodack Depot, BensseJaer county; MoLean, Tompkins 
county; Bisby Lodge, Herkimer county; Dunkirk, Chautauqua 
county, and Batavia, Genesee county. The total number of 
stations now equipped for rainflall observations is 102, and it is 
expected to increase this number considerably during the year. 

Inspection of stations. — The laws creating both the metaro- 
logloal Bureau amd the present Weaitjher Bureau require the 
supervision of tire meterological stations established. A. large 
proportion of the stations now existing were visited and inspected 
by the director or officer of the bureau, duating the three yearo 
pasfc, aj3 expiated in previous reports of the commissioners. The 
absence of the Director in Europe during the early part of this 
year and the time required to equip the Central Station for experi- 
mental work in aiocordance with the law, have compelled the 
clerical force to confine their work entirely to this office. Inspec- 
tions of stations have hitherto been found to add materially to 
the efliciency of the service, and during the coming year it is 
intended to visit all new stations* and as many of those pre- 
viously established as time and the available appropriation will 
permit. 

Crop reports.— In 1893 a crop bulletin wap issued from this 
office each week, from April eleventh to October third. This 
bulletin contained the statements of seventy-eight reporters dis- 
tributed through forty-eight counties, with a resume of the condi- 
tion of the principal erops in each region and for the State. The 
statements of correspondents embraced all of the principal staple 
crops raised in this State, and the effects of current, weather upon 
each; also competent observers were found to represent regions 
devoted to important special cultures, such as the grape vineyard 
districts meair the lakes, and! the hbp-growing regions of central 
and northern New York. A brief summary was appended to the 
bulletin, containing statements from the bulletin of the National 
Weather Bureau concerning the -condition of those crops in other 
States which may affect New York market^. Six hundred and 
fifty copies of this bulletin are printed weekly, an increased issue 
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being required during the past year to meet 150 special applicar 
tions. During 1892 acknowledgments were received from over 
iOO newspajpers in this State which publish all or a portion of tftie 
bulletins, thus giving them a very wide circulation. 

The information derived from reports of corresponderits is 
made the basis of a telegram sent each Monday morning to trie 
Bureau at Washington; and which, with .similar reportis from 
other States is embodied in the weekly Crop Bulletin of the 
National Bmneau. 

Dissepiination of weather forecasts. — The demand for weather 
forecasts and cold-wave warnings depends upon two factors. 
Mrofc, the accuracy of the pa^ictionjs mad'e by the National 
Bureau; and, secondly, upon the regularity and care with which 
the v warning flags or other signals are displayed by those 
receiving them. The prejudice which appears to exist against 
the government forecast^ in "some communities is probably due, 
in the majority of cases, to th6 second rather than to the first of 
these cause®, since careful estimates show the percentages of 
error in the predietioins to be very far within thoise of even the 
most expert guessing. Seaport towns and other localities where 
successful forecasts are most essential are preeijsely those in 
which the present system obtains the greatest favor, amy curtail- 
ment of telegrams in ;such cases being strenuously opposed. On 
the other hand, one may find in some interior villages that flags 
are to be discovered only after a prolonged search, and that few 
persons are ajware that any regular telegrams are received. The 
proper display of forecasts can be superintended <bj the National 
Bureau only at its own regular stations; and it must continue to 
be an important function of each State service to supervise the 
display of signals at all volunteer stations within its limits. In 
the case of this bureau, much of the time of the clerk detailed by 
the National Bureau is employed in correspondence with the disn 
playmen of New York State, 170 in number, and in ascertaining 
from the communities interested whether or not the forecasts 
give the beneficial resultp of whioh they are capable. Every 
perison receiving the telegraphic messages reports monthly to this 
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office the chtoacter of the messages, the time when thiey wetre 
received, and whether or not the proper display of signals *wojf9 
made. i 

During the year 1893, forty, sets of signal flagp and twenty 
single cold wave flags were furnished to displaymen by this 
bureau upon request, and proper correspondence proving that 
they were needed. Without doubt it wiil ultimately be a Bound 
policy to allow each community to ptroro its appreciation of the 
forecasts by purchasing the necessary flags; but in some of the 
cases mentioned, it seemed best to depart from this rule, once no 
displays had been previously made, and their utility was practic- 
ally unknown. Generally, but one set of flags should be furnished 
to any community, which, is expected to replace them when: worn 
out. , 

The expense of the telegrams sent to the displaymen of this 
State has now very nearly reached the limit allowed by the appro- 
priation of the National Bureau, although this was very generously 
increased during 1892. This year, however, a plan has been 
devised by which a number of small villages remote from tele- 
graphic communication may be reached without expense. By 
the co-operation of the postmasters in fifteen towns, centrally 
located, telegnaphic messages are copied upon receipt, and for- 
warded at once over stage routes to as many of the outlying vil- 
lages as possible; the total number reached by the present arrange- 
ment being 173. The necessary franked cards, etc., have but 
recently been received at this office from Washington, and for- 
warded to the various stab-stations, so that the success of this 
effort can not yet be reported upon. 

Finally, it is apparently beyond question that weather predic- 
tions are more often verified in some sections of New York than 
in otheons. This means, without doubt, that the various meteor- 
ological influences to which the State is subject are not yet fully 
known; and to determine them with accuracy is a worik which 
must devolve upon the State Bureau. Certainly, in this climate, 
no one factor is of greater importance to agriculture and com- 
merce than a successful system of weather forecasts, widely 
disseminated. 
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Wonk at the central office. — The transfer of the bureau to the 
Agricultural Department during the year has required no 
important changes either in the work or the expert force at the 
central office. The amount of routine business is constantly 
increasing, and now absorbs nearly all the time of the two officers 
of the State, and of the assistant detailed by the national bureau. 
Two thousand meteorological and crop reports have been received, 
corrected and reduced during the year; 40,000 pieces of mail have 
been sent out; and a very voluminous correspondence has been 
conducted, much of it requiring a, careful preparation of data. 
Monthly reports have been regularly prepared, embracing a gen- 
eral discussion of the weather conditions, tabulated statements 
for all stations and regions, and charts of temperature and rain- 
fall. A bulletin was also issued weekly during the crop season, 
as already described. 

The maintenance of volunteer stations receives consltant atten- 
tion ; instruments frequently requiring repair or adjustment, while 
those which are unavoidably broken must be replaced. The ' 
apparatus at the central station has demanded an unusual share of 
attention during the year, owing to changes in the thermometer 
exposure made necessary by building operations on the campus; 
also, the new T instruments, described elsewhere, have been mounted 
and put in operation, much special apparatus being designed and 
constructed in the course of the work. 

The collation of data furnished by fifty special observers of 
thundjer-storm^ during the summjer hasi been completed, Wut 
sufficient time has not been found to properly discuss the results. 
A thorough classification and criticism of the records of tempera- 
ture and rainfall on file at the central office was completed early 
in the year, the results of which work will be found, in part, in 
the accompanying report on the Climate of New York. 

Equipment of the Central Station. — The provision for meteor- 
ological observation and experiment at the Central Station, as 
specified in the law creating the bureau, has heretofore been held 
subordinate to other work in the interests of the service at large; 
it being deemed best to thoroughly equip and organize the latter 
3 
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before entering new fields of experiment The need for such work 
is, however, pressing; and hence, while in Europe eaniy in the 
year, the director took the opportunity to examine many foreign 
observatories and their methods, and to purchase a portion of 
the apparatus whidh gave the best results. Aj large amount 
of money was saved to the State! by this meanty since the prices 
were far below any obtainable in tihisl country, while as State 
property, the purchase was not subject to import duty. The 
apparatus has> for title most part, been mounted ready for opera- 
tion with the beginning of 1894. 

A list of new instruments includes the following: An acti- 
nometer, recording the duration and intensity of sunshine; an 
evaporimeter, showing the rate ait which moistuire is absorbed 
by the air; a psyrihrometer and hygrometer, rec»ording continu- 
ously the water-vapor held in the air; a self-recording rain-gauge; 
and complete apparatus for registering all the details of air 
circulation and winds, giving the total daily travel, the velocity 
during heavy gusts, and the direction and force of vertical air 
currents. The wind-measuring apparatus is exposed at the 
summit of a highi tower on the University campus^ a location 
which: is believed to be exceptionally favoralble. 

In coKyperatibn with the State Experimental Station, special 
attention will be given to determine soil temperatures, rates of 
evaporation from different surfaces, and to such other matters 
as have been found to yield practically useful results. 

The standard observations upon pressure, temperature, rain- 
fall and other meteorological elements have been continued dur- 
ing the past year at the Central statfrm. 

OoLoperation of the State and National Bureaus. — The close 
relation of the State and National bureaus have been frequently 
touched upon in the preceding pajges. Without the aid of the 
Chief Signal Officer 1 im 1888, the establishment of the provisional 
service would have been extremely difficult; and since that time 
the aid of the National Bureau has very materially diminished 
the cost of operating the large scheme of work embraced in all 
branches of the State service. The detail of a competent officer 
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of the Natilonal service as assistant to the direoboitf lias been 
continued; the duties of this position having been effectively 
discharged by Mr.» R. M. Hardingte during the past three years. 
The great bulk of mail matter issued by 'thte bureau is franked 
by the government, amd much of the stationery is also furnished, 
thus saving the State several hundreds of dollars annually. 

As stated in the letter of General Hazen, already quoted, 
the relation of State and National services is properly reciprocal; 
and while each has its special fieW; of work, the results obtained, 
are freely interchanged. In this respect, a broad policy on 
the part of the commonwealth of New York is specified by the 
act creating the State bureau; and it has always been the 
aim of the present director to use our appropriation to the 
greatest advantage of both organizations, and to make our mate- 
rial equipment and the work at the Central Office contribute as 
far as possible to the furtherance of the plans of the National 
Bureau. 

Very respectfully, 

E. A. FUERTES, 

Director. 
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Section 2. 
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Exhibiting Expenditures of the Bureau During 
the Fiscal Year 1892-1893. 
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SECTION 3. 



METEOROLOGICAL. 



Tables and Maps giving foe bach Month of 1893 : 

1. Description of the Principal Features of the Weather for 

each Month, with Notes upon the Growth and Condition of 
the Principal Crops.. 

2. The Mean Monthly, Maximum and Minimum Barometric 

Pressure and its Rang* ; the Relative Humidity and Dew 
Point ; the Mean Daily, Maximum and Minimum Tempera- 
ture and its Range; the Appearance of the Sky; the 
Total, Greatest and Average Rainfall and Prevailing 
Winds. 

3. The Daily and Monthly Mean Temperatures. 

4. The Daily and Monthly Precipitation. 

5. Temperature and Rainfall Statistics for New York State. 

6. The Te^pkrature and Rainfall Charts. 
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Meteorological Summary for January, 1893. 



The average atmospheric pressure (reduced to sea-level and 
32 degrees Fata.) for the State of New York! during January was 
29.96 inches. The highest barometer was 30.56 inches, at Albany, 
on the twenty-eighth; and the lowest was 29.07 inches, at Buffalo, 
on the first The general distribution of pressure was quite uni- 
form over this State, although oonsaderable local divergencies are 
exhibited at individual stations. The average of the mean pres- 
sures at sis stations of the national bureau was 0.13 inch belorw 
the normal value; the departures at all stations exceeding 0.12 
inch. »- «^5 

The mean temperature of the State as derived' from the records 
of seventy-eight stations was 15.0 degrees; the highest general 
daily mean being 33.8 degrees* on the twenty-ninith, and the 
lowest, 0.3 degrees below zero on the eleventh. The highest local 
monthly mean was 23.3 degrees, at New York city; and the lowest 
was 7.2 degrees at Malone. The maximum temperature^ recorded 
during the month was 65 degrees at Eden Centre on the twenty- 
ninth, and the lowest was 28 degrees) below zero at Binighamton 
on the seventeenth. The mean monthly range of temperature for 
the State was 58 degrees; the greatest range being 77 degrees at 
Binghamtons, and the least 46 degrees at Fort Niagara. The 
mean daily range was 15 degrees; the greatest daily range being 
52 degrees at Madison barracks on the twen/tyisecond, and the 
least 0.0 degrees at Plattsburgh btoacks on the tenth The 
mean temperatures for the various sections of the State were as 
follows: The western plateau, 15.9 degrees; the eastern plateau, 
15.3 degrees; the northern plateau, 10.0 degrees; the coast region, 

22.1 degrees; the Hudson valley, 17.1 degrees; the Mohawk valley, 

14.2 degrees; the Ohamplain valley, 11.0 degrees; the St. Lawrence 



Digitized by 



Google 



28 Bkpokt of the Director of the 

valley, 9.7 degrees; the Great Lake) region, 16.8 degree?; and the 
Central Lake region*, 17.4 degree®. The average of the mean 
temperatures at twient^seven stations possessing records for 
previous yeans was 7.5 degrees below tihe normal value. The 
inonith was the coldest January on record at the following stations, 
whose observations extend over the periods specified: Humphrey, 
eleven years; Waverly, twelve yeairs; New York city, twenty-three 
years; Setauket, eight years; Honeymead Brook, ten years; 
Madison barracks, thirty-one years; Buffalo and Rochester, twenty- 
three years; Erie, Penn., twenty years; Ithaca, fifteen years. 
Colder Januarys occurred at Coopersitown in 1857, 1867 and 1875. 
It may be noted that all available records indicate that the coldest 
January in the Eastern States during the past 135 yearsj or more 
occurred in 1857. The average temperature of that month was 
19.6 degrees at Fort Columbus, New York harbor, and 10.3 degrees 
at Cooperstown. 

The mean relative humidity was eighty per cent. The mean 
dew point was 12 degrees. 

The average precipitation for the State was 2.16 inches of rain 
and melted snow. Over the southeastern counties and in 
restricted sections east of Lakes Erie and Ontario the precipita- 
tion ranged from 2 to 4 inches; while in the main portions of 
central and northern) New York the amount was below 2 indies. 
The maximum local precipitation was 8.52 inches at Cherry 
Creek, Chautauqua county, and the minimum was 0.55 inch at 
Avon, Livingston county. A precipitation to equal or exceed 
1.50 inches in twenty-four hours oodirired on the first only, as 
follows: At Bedford, Westchester county, 2.03; at Boyd's Cor- 
ners, Putnam county, 2.28; at Brentwood, L. I., 1.50 inches; at 
Carniel, Putmjani county, 2.00 /inches; at Minnewajaka, Ulstejr 
county, 2.00 inches; at Port Jervis, 1.65 inches; and at Setauket, 
L. I., 1.60 inches. The total snowfall over the State averaged 
about 16 inches, being heaviest in Lewis county and vicinity, 
where iU averaged aboiut two feet> and least in the Central Lake 
region, where it averaged about 10 inches. The average precipita- 
tion at twenty-nine stations ptassessing records for previous years 
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was 0.51 inch below the normal amount. At Albany the deficiency 
was ^he greatest in twenty yearn 

The average number of days on which the precipitation 
amounted to 0.01 inch or more was 11.7. The number ranged 
from twenty to twenty-four in the vicinity of the great lakes, while 
in the eastern section and the region of the Atlantic coast, from 
ten to twelve rainy days were generally reported. 

The average number of clear days was 5.5; of pairtly cloudy 
days, 10.2; and of cloudy days, 15.3. The mean cloudlineiss for 
the State was sixty -three per cent (overcast = 100 per cei t As 
usual, the maximum cloudiness obtained near the Great Lake®, and 
the minimum over the eajstera part of the State. ' 

The prevailing wind direction was from the west. The aver- 
age total travel at six stations of the national bureau and at 
Ithaca was 8,094 miles; the travel being above the average 
values at all stations excepting Rochester. 

Hail and sleet felt on the first, twenty-eighth, twenty-ninth and 
thirty-first 

Solar hados were observed on the tenth, fourteenth, eighteenth 
and thirtieth; and lunar halos on the second, fifth, twenty-fourth 
and thirty-first. 

The data for this summajry have been obtained from the records 
of sixty-seven Voluntary Observers, six stations of the National 
Bureau, five Military Posts, and twenty-three Special Rainfall 
Observers. 

During January, the weather of New York was influenced 
by eight areas of high pressure and ten aireas of low pressure; 
the latter number being about the average storm frequency in 
the vicinity of this State during January of previous years. The 
atoraus in general followed a more southerly course than usual 
from the first to the twentieth of the nDonth; during which period 
three depressions passed over New York, one moved northward 
along the coast, one severe storm passed from Lake Ontario down 
the St Lawrence Valley, a sixth depression dissipating west of 
this State, and a seventh passing south of itls boirdens to the 
A/tlamtic coast With one exception these ^tJonnsi were well 
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developed cyclones; tout during the remainder of the month, the 
energy of the depressions decreased; their paths also lying further 
ixarthwjaiid than (the preceding. The ajreas of high ptressiuire 
during the first half of Janmaty in most oases passed over the 
Southern States to Hhe Atlantic coast; tout thereafter their 
general course was toward the northeastern States aind the 
Canadian ooastl 

The first cyclone of the month passed over Lake Ontario 
and down the St. Lawrence valley on the first, giving high winds 
over the State, and a heavy rain, Ihimiog to sleet and smow in the 
rear of the storm. The effect of an area of high pressiure north of 
the lakes was felt on the first and second in a cold wa^e, which 
was especially severe over the northern counties, causing the 
daily temperature to fall about 40 degrees at stations in the 
St. Lawrence valley. A severe storm which passed aJLomg the 
eoaatl on the sixth, with a second disturbance tflaveirainig southern 
New York and Pennsylvania on the same day, gave a considerable 
snow fall in all but the northern section, where northerly winds, 
with fair and extremely cold weather prevailed. The ritrotag 
cyclone which passed eastward along the northern border of the 
State on the ninth and tenth, caused a slight general rise of 
temperature, wilth a moderate snowfall and severe windy weather, 
especially in the region near the lakes. 

The coldest weather of thte miototh obtained between the ninlth 
and eighteenth; the average temperaittare of the State being from 
ten to fifteen degrees below the norma! during that perfod. A 
strongly developed cyclone passed o\*er the southwestern part of 
the State, moving northward on reaching the coast; the accom- 
panying snowfall being heaviest; in the soufthwes(t|ern! and south- 
eastern counties. The cold wearther which followed was pro- 
longed by the eastward movement of a broad dlepression; well to 
the souftihward of New York on the fourteenth and fifteenth On 
the seventeenth an intense anticyclone passed from the central to 
the nodheasltiern States;, bringing cold and clear weather; the 
temperature rising rapidly, however, on the two days following; 
as the area passed southward along the coast, while the seventh 
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depression moved to the western border of tike State and ^tlhueire 
dissipated. On the twenty first the »preiadiing and developmient 
of an area of high pressure over the Central States and Canada 
gave colder and clearing weather over New York, ixnttSI the anti- 
cyclone moved southward before the eighth and ninth depressions 
of the month, which passed north of the State on the twenty- 
third and twenty-fifth, respectively; the resulting distribution of 
pressure giving southerly winds and much warmer weather in 
the State. The anticyclone of the sontthieirni coast again spread 
northward over ftlue Atlamtiic Staltes on the twenty-fifth and 
twenty-sixth, while a second " kigh " moved over the St Lawrence 
valley region from the northwest; the ittwo areas reducing the 
tempera/toure to about the normal values. The Melt) stbtam of 
January passed north of New York on the twienty-ninth, aoconir 
panaed by a general precipilflaition, and a thaiwing of snow and 
ice in all regions of the State. The month closed with cold 
weather, due to an anticyclone which passed from the Great 
Laknjs over northern New York and Canada on the thirtieth and 
thirty -fimattl/ • : 
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Meteorological Data 
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Report of the Director of the 

Daily and Monthly Mean Temper 



STATION. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


18 


18 


14 


Cham. Vol.— (Con.) 
Saratoga 






























Glens Fall*- 


19 

29 
32 
26 
30 

82 
32 
24 
30 

38 
34 
34 
31 
33 

33 
31 


83 

31 
33 
39 
32 

31 
31 
26 
32 

29 

27 
27 
26 
82 

29 
33 


15 

4 

—5 

6 

12 

8 

3 

—4 

8 

14 
18 
10 
18 
16 

10' 
20 


6 



-6 

4 

6 



1 

-2 

—1 

12 
14 
12 
14 
12 

14 
16 


14 

5 
6 
10 
14 

2 
3 
8 


14 
14 
16 
14 
16 

16 
14 


10 

5 
1 
9 
4 

4 
6 
8 
2 

14 
17 
16 
16 
15 

14 
20 


10 

4 

1 
6 
8 

1 
6 
4 
2 

17 
22 
20 
16 

18 

18 
22 


6 

1 

—2 

9 

3 

—3 

1 
— 1 
-1 

13 
18 
14 
10 
14 

10 

18 


10 

11 
6 
12 
16 

8 
9 
18 
8 

18 
19 
20 
18 
18 

18 
22 


8 



-2 

2 

8 

4 
-5 

-8 
4 

3 
6 
—3 
8 
10 

—2 

10 


-12 
-16 
-4 
-10 

-12 
-15 
-12 
-13 

4 
6 
8 
4 
5 


6 


-2 

—7 
—8 
-8 
-5 

-8 
-6 
-8 
—9 

8 
10 
10 

9 

8 
12 


5 
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—2 

2 

8 


5 
8 


9 
12 
10 

4 
10 

11 
14 


1 


St. Lawrence VaVy 

Malone 

Madison Barracks . 
Watertown 

Canton. 


4 
2 
6 
6 

5 


North Hammond . . 

Ogdensburg* 

Potsdam 


1 
5 
4 


Or eat Lakes 

Dunkirk}: 


5 

G 


Buffalo.! 


4 


Eden Centre 

Brockport 


5 
6 


Rochester. 


4 


Fort Niagara 

Hess road station. . 


10 


Baldwinsvtlle 

Albion 


32 
36 

30 
26 


33 
24 

31 
30 


12 
10 

11 
16 


12 

11 

10 
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12 
16 

12 
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8 
14 

15 
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16 
19 

15 
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18 
9 

11 
10 


12 
20 

16 

18 
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—8 
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6 
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2 

— 1 
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4 
4 


7 
10 

10 
2 


6 
2 


Oswego ............ 


6 


Palermo 


4 


Lyons 




Erie, Pennsylvania. 

Central Lakes 

Fleming 


38 

30 
30 
30 
26 

81 


30 

33 
34 
33 
26 

34 
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18 
25 
18 
12 
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14 
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14 
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22 

16 
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8 
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8 
10 


Geneva. 
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Watkins 
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Hammondsport . . . 




Ithaca 


35 
1».5 


36 
32.4 


18 
14.9 


13 
8.6 


20 
14.1 


18 


17 
12.5 


16 


17 


7 


1 
-0.8 


6 
4.4 


4 
5.2 


5 






Monthly means. 


11.9 


10.7 


14.0 


6.5 


5.1 



* Means of tri-daily observations. X Mean cf the maximum and minimum by the Draper 
and minimum of the ordinary self -registering thermometers. The means from the tri-daily 
received too late to be used in computing averages. 
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STATIONS. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


Western Plateau. . 

Alfred Centre 

Angelica 

Bolivar 


0.89 

* 

.41 


0.15 

tl.65 

.22 


0.10 
.80 
.20 


0.08 
.20 


0.09 
.30 
.10 


0.10 
.10 
.05 


0.06 
.20 
.05 


0.0? 
.40 
.04 


0.16 
.20 
.15 


0.08 
T." 


0.07 

*t!' 


0.22 
.40 
.50 


0.10 
"!05 


0.05 


Friendship ......... 


* 
.46 


* 
.42 


* 


* 


# 
.10 


* 


* 
.10 


• 
.05 


• 
.20 


* 


t.40 


.20 
.21 


T. 
T. 


T. 




T. 


Little Valley ► 








Cherry Creek 

Elmira 


.28 


.45 


.86 


.18 


.15 


.82 
.06 
.07 

.30 


.14 


.18 


.76 


.85 


1.00 


.42 
.18 
.11 

.20 
.12 


1.05 
"!69 

T. 

.02 


.74 


Akron 


.79 


T. 

.40 
T. 


.40 


T. 


.11 


.01 

i.10 
T. 


.08 
.25 


.10 
.10 


.02 

.20 
.08 


"!05 


T. 


Le Roy. 


.10 






T. 
















Lockport 


.45 

T. 
.72 

.68 
.66 

1.10 
.25 


.20 

"!6i 

"'!69 

.10 
.24 


"!o2 
.05 

.16 
.09 


"!08 

.10 
T. 


T. 

.10 
.08 
.06 
T. 

.20 
.12 


.25 

.10 
.08 
.08 
.02 

.05 
.03 


T. 

.10 

T." 
.01 

T. 
.02 


T. 

T. 
T. 
.02 

.05 
,08 


.50 

.05 
.12 
.05 
T. 

.10 
.12 


.10 
T. 
*.'02 

"!oi 


T. 

"!o2 

T. 
T. 


T. 

.10 
.50 
.25 
.02 

.27 
.13 


.05 

.20 
.05 

"!6i 

.04 
.04 




Victor 

Wedgewood 

Addison 

Atlanta^ 


T. 


South Canisteo .... 

Arcade...- 

Attica 


T. 
T. 


Varysburgh. 






























Eastern Plateau. . . 

Binghamton 

Chenango Forks . . . 
Oxford 


0.62 
.50 
.85 
.40 
.51 

.20 
.62 

.20 


0.10 
.02 


0.01 
T. 


0.00 


0.05 
T. 


0.07 
.20 
.25 


0.08 


0.01 
T. 


0.16 
.20 


0.04 
.10 


0.02 
".26 

.05 


0.15 
.30 


0.04 
.10 


0.01 


.12 
.07 








.13 


.10 
...... 


.06 
.25 


.02 
.30 


.06 
.40 


.04 

.10 
; 16 










.06 


Deposit 

South Kortright . . . 
Brookfleld ......... 











.20 




.05 


.06 










.80 
















.06 


Apulia 




Middletown 


.10 
1.65 


1.05 
.22 





..... 


.80 
.88 






T. 


.50 
.46 






.50 
.27 


T. 




Port Jervis 








.10 


Warwick 




Oooperstown 

New Lisbon 

Quaker Street 

Perry City 

Liberty 


.72 

.66 
.70 

.40 


"iii 








";o2 

.20 
.12 


.07 
T. 


...., 


.24 
.09 
.20 

.09 


"!io 





T." 


.08 





.05 


.08 





.05 


T. 


.05 


.06 


T. 


.12 


.07 





Newark Valley 

Waverly 


.40 
.75 

.47 


.01 
T. 


T. 

.04 

.04 




.'OS 
.03 


.07 


.05 
T. 

.01 


T. 
.01 

.02 


.20 
T. 

.08 


.T 

.04 


«... 


.20 
.40 

.10 


T. 
.02 

.07 




Ellis 


.01 


Mdrfwin ............ 








Newfleld Summit . . 






























Minnewaska 


2.00 

0.48 
.42 






.15 
0.03 












• 
0.02 


* 

0.00 


t.50 
0.01 






Northern Plateau . 

West Chazy 

Ausable Forks ..... 


0.13 


0.01 


T. 


0.00 


T. 


T. 
T. 


0.23 
T. 


0.01 


0.04 
.88 












Keene Valley 






























Ampersand 

Hiawatha House. . . 


T. 

'".58 


.20 

.02 
T. 










T. 
















.10 


.80 




















Gloversville 

Blue Mt. Lake 


T. 






.02 


.21 


T. 




.11 


T. 














Bisby Lodge 






























Constablevillet 
































.75 
.59 
.79 


.50 
.18 
.15 
.15 














.08 

* 

.82 

.80 
.40 

0.08 


.07 

t.12 

.07 





T." 


.04 


















.08 








T. 






T. 














..... 


Kings Station 

Coast Region 

New York city 


1.15 

1.27 
.96 
























0.33 
.17 


T. 


T. 


0.17 


0.28 


0.00 


T. 


0.12 


T. 


0.89 


0.06 


0.09 



Digitized by 



Google 



State Metbobologioal Bubeau. 
tation fob januaby, 1893 — inches. 



41 



15 


16 


17 


18 

~tT 


19 

0.06 


80 


SI 


22 

0.02 
T." 


93 


24 

0.01 
T." 


85 

0.18 
.20 
.20 


26 

0.01 


87 

0.02 
.10 
T. 


88 

~tT 


29 

0.16 
'".20 


30 


31 

0.08 
.20 
T. 


1 


0.01 


T. 


T. 


0.05 
.10 
T. 


0.04 
.10 
T. 


0.06 

";i2 


0.10 

"lis 


2.46 
4.46 


T. 











T. 


2.44 


T. 








.01 
.16 


T. 


T. 
T. 


T. 
.06 


.10 
.09 


T. 
T. 


.15 
.15 


T. 


T. 
T. 


T. 


.17 
.81 


.13 
.10 


T. 

.41 


1 16 













2.82 


.05 
.05 








.34 
T. 

.or 

.20 


.18 
T. 
.02 

.10 


*T." 
T. 

.20 
.02 


T. 

T.' 

.10 
.08 


.11 
T. 

.10 

.10 
.06 


.02 
T. 
.02 

.05 


.62 
T. 
T. 

.80 
T. 


".'18 


T. 
"f." 
.15 


"loa 


.21 
.12 
.18 

.50 
.07 


.13 
".'67 

"!io 


.08 
.20 
.01 

.20 
.04 


8.62 
62 




T. 


T. 


T. 


2.03 
8.96 





T. 





T. 


0.56 











T. 


.08 


T. 

.80 
.10 


T. 

.20 
.06 


T. 

T. 

T." 
T. 

.05 
.01 


T. 

T. 
.10 
.02 

.10 
.12 


T. 

"!6i 

"!62 

T. 
.02 


.15 

T. 
.06 
.01 

.10 
.10 


..... 


T. 
.05 


..... 


.20 

".ii 

.12 

.20 

.15 


.08 

.10 
.15 
.20 
01 

.25 

.10 


"ioi 

.06 
.02 


2.06 
1 80 












9, 28 












"t." 


"!02 

.06 
.01 





1 64 












.03 

T. 
^.05 


.01 

T. 
.01 


98 


T. 
T. 





T. 





.06 
.04 


2.96 
1.69 






































0.03 


T. 


0.00 


0.08 


0.04 
.10 


0.02 
T. 
.06 

.05 


0.02 
T. 
.06 

.07 


0.01 
.06 
.05 


0.06 
T. 
.06 

.06 

.20 


0.05 
T. 
.06 

.06 

.20 
.03 
.05 


0.07 
T. 
.05 


T. 


0.01 


0.01 


0.81 
.45 
.25 

.24 


0.06 
.06 


0.15 
.40 
.30 

.80 


2.18 
2.42 










1.70 


.06 


T. 
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* 


3 


4 


6 

.20 

* 

.12 
.10 


6 

tiio 

.09 
.18 


7 


8 


9 

T. 

T. 
.05 
.04 


10 

T. 
.20 

.10 
.12 


11 


18 


18 


14 


CT8t Region— (Oon.) 
Willett r s Point 


.80 
1.60 
1.06 
2.08 


.85 

"!55 

.59 


T." 


T." 


..!.. 


.80 
.80 
.24 
.14 


.20 

"ios 

.08 


.26 
.20 


Setauket 


.... 




T. 


Bedford 




White Plains 








Hudson Valley 

Albany 


0.76 
.48 
1.00 
1.12 
1.08 


0.88 
.12 
T. 
T. 

.08 


T. 


0.00 


0.06 
T. 
T. 
T. 
.08 


0.05 
T. 

"!63 
T. 


T. 

T." 
T. 


0.08 

T. 

T. 
.80 
.02 


0.18 
.08 
.15 

".'46 


0.06 
.08 
.01 

'".24 


0.00 


0.13 
.02 
.02 
.05 
.18 


0.02 

T. 

T. 

T." 


0.00 


Bethlehem Centre . 
Lebanon Springs. . . 
Honey mead Brook. 
Pawling 


"!62 
..... 




••••• 


Poughkeepsie 

Wappinger's Falls . 


.52 

.55 

1.00 


.63 

.78 

1.4« 

t2.28 

t2.00 







"!24 
.25 

* 
* 


.16 
.86 

*t!ii 

t.30 





T. 
T. 
T. 


* 

.02 

.29 

* 
* 


t.28 

"!l6 
t.42 
t.39 





"!i8 
.81 
.26 
.29 


.13 
.10 





West Point 


T. 






Boyd's Corners .... 
Carmel 
















8. East Reservoir. . 














Schodack Depot. . . . 
Rondout 


1.00 

* , 

.16 














T. 
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* 

.18 
/ 












tl.78 
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T. 
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0.00 
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T. 
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0.00 
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0.05 
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0.01 


T. 


T. 
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0.00 


0.06 
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T. 
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0.00 
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0.00 


Plattsb'gh barracks 
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St. Lawrence VaVy 


0.44 
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* 
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.25 
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.60 

* 
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0.42 
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.88 
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0.00 


0.00 


T. 
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::::: 
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.18 
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Rochester 

Fort Niagara 
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.03 
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.07 
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.06 
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.02 


.02 
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.41 
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T. 
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.03 


.04 


.08 


.06 
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.10 


.06 


.06 
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* Amount included in next measurement. t Not used in computing the averages. 
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Western Plateau . 

Angelica* 

Humphrey 

Elmira* 



Eastern Plateau. 

Cooperstown 

Waverly , 



Northern Plateau , 

Keene Valley* 

Lowville 



Coast Region . . 
New York City. 

Setaukc t 

White Plains. . . 



Hudson Valley 

Albany* 

Honey mead Brook. 

Poiitfnkeep»ie* 

West Point 

Rondout* 



Mohawk Valley. 
Utica 



Champlain Valley. . . . 
Plattsburgh Barracks. 

St. Lawrence Valley. . 
Madison Barracks 

Canton* 

North Hammond 

Potsdam* 



Great Lakes 

Buffalo 

Rochester 

F^rt Niagara 

Baldwinsville 

Oswego 

Palermo 

LyonB 

Erie, Pennsylvania. . . 



Central Lakes . 

Geneva 

jthaca 



County. 



Allegany 
Cattaraugus. 
Chemung. . . . 



Otsego ■ 
Tioga... 



Essex , 
Lewis . 



New York... 

Suffolk 

Westchester. 



Albany . . . 
Dutchess . 



Orange . 
Ulster . . 



Oneida . 



Clinton . 



Jefferson 

St. Lawrence, 



Erie 

Monroe 
Niagara . . . 
Onondaga . 
Oswego ... 



Wayne . 
Erie 



Ontario.... 
Tompkins . 



Average departure. 



Tbmpbraturi (Degrbes Fahr.). 



§ 



22.6 
20.9 
28.0 
24.0 

22.0 
20.2 
23.9 

19.0 
18.9 
19.2 

30.0 
30.4 
30.5 
29.2 

25.4 
22 9 
23.5 
25.7 
28.6 
26.1 

23.2 
23.2 

17.1 
17.1 

18.6 
20.6 
37.1 
18.8 
18.0 

24.6 
24.3 
23.8 
26.4 
2?. 2 
24.S 
22.3 
25.5 
27.0 

25.0 
25.4 
24.2 



12 



15 



23 



1854 
1883 
1852 



1854 
1882 



1879 
1827 



1871 
1886 
1862 



1874 
16<*4 



1824 
1828 



1826 



1829 
18B2 
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* Location of the instruments has been changed during the period covered by the record. 
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Meteorological Summary for February, 1893. 



The average atmospheric pressure (reduced to sea-level and 
32 degrees Fahr.) for the State of New York during February, was 
30.11 inches. The highest barometer was 30.89 inches, at Roches- 
ter, om the fourth; and the lowest was 29.07 inches!, at New York 
city, on the (twenty-second. The average of the mean pressures 
at six staions of the National Bureau was 0.03 above the normal 
value; the departures, though plus at all stations, show con- 
siderable range; being 0.01 inch at New York and Oswego, and 
0.05 inch at Rochester and Erie, Pa. 

The mean temperature of the State, as derived from the records 
of seventy-four stations, was 20.5 degrees; the highest general 
daily mean being 36.5 degrees, on the fifteenth, and the lowest 5.6 
degrees, on the fifth. The highest local monthly mean was 29.7 
degrees, at New York city; and the lowest was 13.0 degrees^ at 
Maloaie. The maximum temperature recorded during the month 
was 57 degrees, at Poughkeepsie, on the fifteenth; and the lowest 
was 21 degrees below zero, at Number Four, Lewis county, on the 
twenty-firstfc. The mean monthly range of temperature was 54 
degrees; the greatest range being 65 degrees, at Glens Falls, and 
the least, 42 degrees, at Setauket, L. I. The mean daily range was 
18 degrees; the greatest daily range being 61 degrees, at Madison 
Barracks, on the sixth, and the least, 0.0 degrees, at Plattsburgh 
Barracks, on the twentieth. The mean temperatures for the vari- 
ous sleations of the State were as follows: The western plateau 
21.5 degrees; the eastern plateau, 20.8 degrees; the northern* 
plateau, 16.0 degrees; the coast, region, 29.0 degrees; the Hudson 
valley, 23.7 degrees; the Mohawk valley, 18.0 degrees; the Cham- 
plain valley, 16.0 degrees; the St. Lawrence valley, 15.7 degrees; 
the Gneat Lake region, 22.0 degrees 1 ; and the Central Lake region, 
22.3 degrees. The average of the mean temperatures at twenty- 
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nine stataoms possessing records for previous years was 3.1 degrees 
below thp normal value. 

The mean relative humidity was 79 per cent. The mean dew 
point was 17 degrees. 

The average precipitation for the State was 4.64 inches of rain 
and melted snow. The precipitation was in excess of the average 
in all regions excepting the St. Lawrence valley, where the amount 
was about normal; the greatest departures occurring in the 
Mohawk aijd Hudson valleys and in the coast region, being 4.55 
inches, 3.99 inches and 3.18 inches, respectively. The maximum 
local precipitation was 9.49 inches, at Eden Center, Erie county; 
and the minimum was 0.86 inches, ait Atlanta, Steuben county. 
Heavy general precipitation occurred on the first-second, sixth, 
tenth, thirteenth, eighteenth and twenty-second. Amounts t)o 
equal or exceed 1.50 inches in twenty-four hours occurred as fol- 
lows: On the first, at Eden Center, in the Greab Lake region; on 
the tenth, at Friendship and at Humphrey, in the westertn plateau; 
on the thirteenth, at New York city, Willets Point and Setauket, 
in the coast region, and at Wappingers FalLs, in the Hudson 
valley; on the eighteenth, at Minnewaska, in the eastern plateau, 
and at West Point, in the Hudson valley; on the twenty-second, 
at Quaker Street, in thfe eastern plateau, at Galway and Kings 
Statiom, in the northern plateau, at TMca, in the Mohawk valley, 
at Glens Falls, in the Champlain valley, and at nearly all stations 
in. the coast and the Hudson valley regions. The total snowfall 
over the State averaged about 30 inches, beiijg heaviest in the 
Mohawk and Hudson valleys, the southern portion of the Cham- 
plain valley, and the eastern plateau. The average precipitation 
at twenty-eight stations possessing records for previous years was 
1.77 inches in excels of the normal amount. i ) 

The average number of days on which the precipiitatioin 
amounted to 0.01 inch or more was 13.6; the maximum number 
obtaining in the regions of the Mohawk valley and the Great 
Lakes, and the minimum in the Central Lake region. The average 
number of clear days was 4.8; of partly cloudy days, 8.3; and of 
cloudy days, 14.9. 

7 
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The prevailing wind direction was from the northwest. The 
average total travel* at six stations of the National Bureau and 
at Ithaca was 8,108 miles; the movement being subove the aver- 
age values at ail stations excepting Rochester. 

Hail and jaleet storms are reported for the first, second, third, 
sixth, ninth, tenth, thirteenth, fourteenth, fifteenth and twenty- 
eighth. , 

Auroras were observed on the fourth, fifth, eighth, fifteenth, six- 
teenth and twenty-fourth. Lightning was observed at South Can- 
isteo on the eighteenth and nineteenth. Solar halos were observed 
on the twelfth, nineteenth and twenty-first, and a lunar halo was 
observed on the twenty-eighth. 

The data for thlp summary have been obtained from the records 
of sixty-three Voluntary Observers, six stations of the National 
Bureau, five Military Posts and twenty Special Rainfall 
Observers. 

During February the weather of New York was influenced by 
nine areas of high and twelve areas of low pressure; the number 
of each exceeding the average valuep for February of previous 
years. A rather unusual activity of the atmospheric movements 
was also manifested by the severity of several of the storms, 
as well a^ by the very rapid easterly progress of the 
cyclones and anticyclones; the latter tending to move toward the 
northern or central, rather than the southern coast. Thus> all 
condition^ favored variable weather with rapid and large teaii- 
perature changes. 

On the first a considerable snowfall occurred in central and 
southern New York, accompanying the formation of a " trough " 
between two anticyclones over the northeastern coast and Great 
Lakes respectively. As the second of thepe areas moved over the 
State on the following day, the temperature fell rapidly from the 
normal value, but again rose slightly as a depression of consider- 
able energy passed northeastward over Lake Ontario and down 
the St. Lawrence valley. A very intense high pressure system, 
developing over British Ameriioa, passed eastward along the 
northern border on the fifth, bringing clear weather and the sever- 
est cold of the month in the southern part of the State; the tem- 
perature rising rapidly, however, in consequence of the develops 
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ment of a "trough" condition between Texas and ftine Upper 
Lakes on the sixth; a heavy precipitation occurring in the coast 
region on that day, and continiiinig during the seventh as the 
depression passed north of the State! A cold wave followed on 
the eighth and ninth, m the fourth anticyclone of February 
passed from the central to the Atlantic Ooast States; but warm 
southerly winds and general rains on the tenth, accompanied a 
deep depression which moved northeastward from the Upper 
Lakes to the Canadian coast on that day. An energetic storm 
passing northward along the Atlantic coast on the thirteenth, 
gave severe gales and heavy snows on the seaboard, the temper- 
ature failing somewhat at the northern stations, but remaining 
nearly normal in the southern section until the fifteenth, when 
the formation of a " trough " of low pressure from the Gulf to the 
Great Lakes established a circulation of warm southerly winds, 
bringing a general rainfall, which was heaviest on the Atlantic 
ooast^ as in preceding cases. 

A cold wave of great severity accompanied an anticyclone 
which (moved southeastward from British America over New 
York and New England on the seventeenth, a considerable fall of 
snow oocurring in advance of the area. From this time until the 
close of the month the temperature remained continuously below 
the normal; a condition dtie, apparently, to the southerly course 
of the storms during the period in question; the high pressure 
areas, as before, moving toward the central and northern rather 
than toward the [Southern coast Depressions passed eastwaird 
over some portions of this State on the eighteenth, nineteenth, 
twenty-second and twenty-fourth; beside whiclh, an intense storm 
moved northward along the coast on the eighteenth, giving high 
winds and moderately heavy snow fall. The precipitation accom- 
panying the remaining storms was slight, excepting in the case 
of the cyclone of the twenty-second!, which gave snows of a con- 
siderable depth in southern and central New York. The twelfth 
"low" of the month, which passed over the Upper Lakes and 
thence northeastward on the twenty-eighth, raised the tem- 
perature somewhat* and was attended by a slight precipitation. 
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80 


27 


12 


16 


22 


11 


12 


20 


24 


22 


22 


28 




88 


28, 


12 


16 


22 


10 


14 


20 


24 


26 


22 


26 




86.5 


25.1 


10.8 


16.2 


10.4 


8.2 


0.8 


18.4 


22.5 


20.1 


10.5 


21.2 





thermograph. Means for all station* net otfccrwfee indicated are derived frc 
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Kepobt of the Dereotor of the 
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1 


2 


3 


4 


5 


6 


4 


8 


9 


10 


11 


12 


13 


14 


0.31 


0.28 
.40 
.45 


0.18 
.70 
.35 


0.02 


0.00 


0.52 
.55 
.55 


0.11 


0.01 


0.06 


0.52 


0.01 


T. 


0.21 


0.01 


.20 






.10 


T. 


.10 


.42 


.05 




.40 


T. 


.35 
.25 


.24 
.20 


.17 
.26 


.06 
.10 




.65 
1.29 


.19 
.10 


t. 
t. 


T. 


1.60 
tl.70 


T. 

t. 




.28 
.26 





.58 
.27 
.50 


1.21 
.24 
.09 


.31 
'.'42 


.07 
"!02 


'.::.*: 


1.19 
.24 
.52 


.45 
'".15 


.05 

"!6i 


.10 


1.48 
.05 

* 


.02 
*i\82 





.10 
.33 


T. 










.10 


.12 


.02 






.14 


.07 


.03 





.18 





















.10 


.10 


.15 






.48 


.25 




.10 


.55 


T. 






.11 














.10 


.20 
.22 
.01 


.07 
.08 
.03 






.03 
.14 
.15 


.06 




.02 
.05 


.23 
.25 
.34 


.05 
T. 


"!6i 


.60 
.42 
.03 




.62 
.02 


"!oi 








.■;o 

.57 


.25 
.23 


T. 
.05 


.07 
.02 





.40 
1.02 


T. 

.11 


"!6i 


.20 
.15 


.40 
.75 


t. 

.05 





.45 
.05 


T." 






























0.86 
.25 
.30 
.14 
.39 


0.09 
.30 

.80 


0.08 
.10 
.05 
.15 


0.01 

"iio 


0.00 


0.42 
.39 
.50 
.54 
.75 

.15 

.78 
.09 


0.07 

.25 
.20 
.13 

"m 


0.00 


0.01 
T.' 


0.44 

"!68 

.50 
.73 
.10 


T. 


0.00 


0.61 

.65 
.45 
.<5 

,.10 
.41 
.60 


0.08 

"!io 


.40 
.22 

.80 


.05 
.14 
.02 






:;:.: 


.79 

.88 




.15 






.25 
.46 


.20 







.60 

.84 








1.32 
.92 


.03 


.18 
.29 


.09 
.10 


.24 
.08 


t!" 




.90 
.63 


"tV 




"!io 


.95 

.87 







.40 

.46 

1.20 

.55 


!20 










.37 


.15 


.05 






.11 


t. 





T. 


.22 


.02 















.68 
.36 


.05 
.19 

.11 


.14 
.02 

.01 







.34 

.18 

.09 


*;o9 




.05 


.18 
.15 


::::: 




.40 
.51 




.23 


.01 


































* 
0.04 


* 

0.03 
.02 


tl.80 

0.39 
.50 


0.07 


0.00 


1.00 

0.72 
.23 


0.18 
T. 


0.00 


0.04 


1.00 

0.44 
.21 


T. 


T. 


1.10 
0.11 


0.07 










































.50 







.80 








.10 


t. 






' 
















.22 


.12 


.53 






1.27 


.27 






.85 









.48 








































.10 

.12 
.08 


.2u 
.26 

.08 
.75 
.52 
.20 






.46 
.42 

.40 
1.19 
1.05 
1.15 


.20 
.40 

.16 
.61 


::::: 


.10 


.25 
1.06 






T. 




.06 


.24 
.40 







T 





".'so 


.22 

.45 
.85 


. . . . . 


T. 


"!60 
.40 


.15 


T. 
.10 


, , , , . 


::::: 
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Report of the Director of the 

Daily and Monthly Precifita 



» 

0.4S 

,59 


3 

0.06 
.06 


4 
0.00 




0.00 


6 

0.58 
.68 

.60 


7 

0.21 
.20 
.40 


8 

0.00 


9 

0.00 


10 

0.98 
.45 

.85 


11 

T. 


12 

0.00 


18 

T77 

1.86 
1.82 


14 

0.04 
.07 


m 
















. • . . 








.81 


.07 
.18 

0.14 

.14 






.85 
.8) 

0.49 
.13 


.20 
.04 

0.87 
.22 






1.16 
1.26 

0.77 
.11 


T. 
0.00 


0.00 


2.16 
1.28 

0.94 
.90 


.02 


31 






T. 


0.01 


.16 


0.1? 
,09 


0.00 


0.00 


0.10 
.30 










'.'6i 


.82 
.42 







.10 

.88 


.29 
.42 


T. 


'".ib 


.66 
1.24 







1.00 
.66 


"!io 


6? 


.17 
.18 






.78 
.74 
.18 

* 
* 


.78 

.33 

.95 

tl.14 

tl.09 


*. . . . 


' T. ' 


.79 
.56 
.78 
.92 
.97 




:::;: 


.96 

1.49 

.71 

* 


.48 


84 






.11 


1? 






.35 


t f>8 


.11 
.13 






tl.50 


t 6ft 






tl.58 




































1.01 









1.15 
.59 










1.45 
.24 







1.20 
.65 





).07 
.04 
.10 

).00 


0.8S 
.31 
.46 

? 


0.78 

1.87 

.08 


0.00 
0.00 


* 
1.40 

040 


? 
t2.13 
.11 

0.00 


0.14 
.21 
.06 

0.00 


0.00 
0.00 


0.56 
.80 
.8b 


0.16 
.88 


0.00 


* 
.42 


t.87 
.22 




.45 















T. 






T. 














* 


t.88 





.81 




..... 




.94 








..... 


.88 


).01 

!o4 


0.23 
.30 

'"so 


0.04 
.10 
.16 


0.00 


0.38 
.37 
.15 
.41 
.15 

.48 
.40 


0.18 
.41 
.11 
.17 
.04 

.15 
.18 


0.01 

"!6i 


0.04 

";20 
.07 


0.29 
.12 

"158 
.20 

.28 
.20 


0.00 


T. 
T. 


0.00 


0.00 






"t." 







!os 


.85 

.08 










).13 
.12 
1? 


.40 

0.22 
.45 
.42 


0.04 


0.02 


* 

0.61 
.98 
.61 

1.64 

"!45 
.35 


t.30 

0.18 
.13 
.18 

1.20 

.14 

.15 

.16 

t.40 


0.07 
T. 

T. 

.13 
.01 
T. 


0.21 
.20 
.09 
.20 

.12 
,18 
.01 
.60 


.62 

.61 

.65 

1.00 

.38 
.14 
.12 


T. 
T. 




.07 


.02 
T. 


?0 





.10 






.45 
.15 
.22 


";io 

.07 






.19 
.02 
65 


.13 
.01 


t!' 





T. 
T. 
.09 












.10 
OS 


.30 
T. 
.27 
.15 
.23 

.10 
.15 
.06 
.57 




T. 


1.25 
.05 
.18 

1.00 
.78 

.20 

.50 

.10 

1.14 


".ok 
'".ib 

.05 
.20 
.11 
.19 


'"As 

.12 
.04 

.65 
T.' 


.57 
T. 
.30 

";62 

.17 
.17 
.06 
.74 


.80 
.06 

";25 

.08 


T. 
T. 

"t!" 




.10 


.60 


.03 
.08 
.02 


.02 
.01 
.02 

.35 

"!io 

.021 


"?.' 

'".i& 


"t" 


.28 


"!oi 

.08 


.10 
.08 
.32 


".'88 


"!oi 


"t!" 


"!6i 


.05 
.12 
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15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


Total. 


0.00 


0.08 


0.16 
.38 


0.66 
1.87 


T. 


0.09 
T. 


o.co 


1.48 
1.50 
1.52 


0.00 


T. 

t. 


CO? 
.06 
.05 


0.00 


0.00 


0.24 
.89 
.15 


7.82 
7.81 




.11 






7.10 




























,22 
.11 

0.04 
T. 


.46 
.79 

0.89 
.62 


.02 

0.05 
T. 


.25 

.10 

0.06 
.18 


0.00 


1.17 
1.73 

1.66 
1.48 






.09 

.06 

0.14 
.09 






.28 
.81 

0.21 
.06 


7.11 














7.27 


0.09 


T. 
T. 


T. 
.02 


0.07 
.28 


T. 
T. 


0.00 


6.92 
4.68 


T. 
.06 


T. 


""26 


1.14 
.60 


.06 


* 
.14 


tl.la 


.80 
1.50 


* 


t.04 
T. 


* 
.25 


t.12 




A2 
.20 


6.12 
7.48 










.06 

.06 




.07 

.18 


.68 

.51 

1.60 

1.10 

.99 


T. 
.02 


.02 
T. 
.16 




1.00 
1.91 
1.78 
2.60 
2.14 


T. 


*T." 


.16 
.15 
.10 
.10 
.09 


.04 
T. 




.21 

. .22 

.86 


6.78 
7.05 
7.S9 
















8.05 








T. 


T. 














7.59 


















7.86 






































1.00 
.64 


-* 


t.80 




2.00 
1.35 






.80 
.06 






.80 
.60 


8.71 










.88 






4.56 
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0.00 


0.00 


0.66 
.40 
.92 


0.22 
.25 

.20 


0.22 
.28 


0.04 
.06 

0.00 


1.70 
1.0$ 


? 

t.48 
.16 

0.10 


0.34 
.33 
.86 

0.16 


0.02 
.08 
T. 

0.00 


vT. 


0.00 


0.00 


7.42 
7.04 


.24 


.18 




T. 
0.00 
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0.00 
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T. 
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.57 
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.23 
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""55 
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5784 
.30 
.81 
.42 

.26 
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T. 


.50 


.16 


0.45 


0.07 



* Amount included in next measurement. t Not used in computing the average. $ Record 
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tion fob February, 1893 — (Inches) — (Concluded). 



12 
30 
98 
92 

49 

98 

0.061 0.021 0.061 0.471 0.141 O.lll 0.021 74 1 O.lOl 0.141 O.OSl 0.01 1 T. \ 0.141 4.W 



for the month incomplete. I Reports too late to be used in computing the averages. 
Blood's Depot. 
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Temperature and R 



STATION. 



Western Plateau 

Angelica* 

Humphrey 

Elmira* 

Eastern Plateau 

Oooperatown 

Waverly 

Northern Plateau 

Keene Valley 

Lowville 

Coast Region 

New York city 

Setauket 

Hudson Valley 

Albany.: 

Honevmead Brook.... 

Pougnkeepsie* 

West Point 

Rondout* 

MKawk Valley 

Utica* 

Champlain Valley .... 
Plattsburgh Barracks . 
8t, Lawrence Valley. . 

Madison Barracks 

Canton* 

North Hammond 

Potsdam* " 

Oreat Lakes 

Buffalo 

Rochester 

Fort Niagara 

BaldwinsvOle 

Oswego 

Palermo 

Lyons 

Erie. Pennsylvania.... 

Central Lakes 

Geneva* 

Ithaca 



Average departure. 



County. 



Allegany.... 
Cattaraugu-i 
Chemung . . . 



Otsego. 
Tioga . . 



Essex. 
Lewis. 



New York. 
Suffolk.... 



Albany . . . 
Dutchess . 



Orange. 
Ulster.., 



Oneida . 
Clinton. 



Jefferson 

St. Lawrence. 



Erie , 

Monroe.... 
Niagara..., 
Onondaga. 
Oswego 



Wayne. 
Erie .... 



Ontario 
Tompkins.. , 



Temperature — (Degrees Fabr.). 



i 



J866 
1884 
1861 



88 



84 



1898 
1898 
1898 



1854 
1882 



1898 



1879 
1827 



1891 
1898 



1871 
1886 



1898 



1874 
1884 
1826 
1824 



1889 



1829 
1862 
1866 
1828 



1871 
1871 
1849 
1849 
1871 
1864 
1860 
1874 



1864 
1879 



1898 
1898 
1898 
1898 
1893 

1893 



1893 

1*98 
1893 
1898 



1898 
1893 
1893 
1898 
1893 



16.7 
29.2 
29.7 
28.8 
28.8 
21.6 
21.9 
28.8 
26.6 
24.4 
19.8 
19.3 
18.8 
13.8 
16.5 
...5 
14.6 
16.1 
13.8 
21.6 
21.0 
21.4 
_.0 
19.8 
19 _ 
19.0 



1893 22.8 
1893 14.0 
.... 22.4 
1893 21.9 



1898 28.0 



— 1. 



33.6 
83.2 



81.7 
32.1 



-2. 



40.0 
87.6 



Extremes of 

Monthly Mean 

Temperature foi 

February, 



38.0 
82.6 
88.4 
89.6 
86.0 



33.4 



26.4 



30.7 
6.6 
26.1 
28.9 



82.6 
32.6 



82.4 
27.6 



86.0 



82.1 



1867 
1890 



12.6 
14.3 



1867 
1890 



1890 
1890 



28.0 
27.4 



1884 
1MK) 
1828 
1842 
1842 



1840 



1840 
1877 
1891 



882 
1882 



1882 
1890 



1890 



10.5 
14.8 



15.8 
15.9 
18.7 
18.2 
18.6 



18.7 



7.2 



14.2 
6.4 

10.4 
9.5 



12.8 
14.8 



12.7 
9.8 



16.0 



15.3 



18! 
181 



U 
181 



fcitehal 



18 



18 
18 
181 
181 



18J 



18 



18 
18 

18 
18 



18 n 
1 



161 

1! 



U4 C 



i 



1* 



8 ^«0 



* Location of the instruments has been changej 
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Scale of Shades. 





o to 2 inches. 




2 to 4 " 


1 


4 to 6 " 
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4- 
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6 to 8 " 
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Fall Statistics fob February. 
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Meteorological Summary for March, 1893- 



The average atmospheric pressure (reduced to sea-level and 
32 degrees Fahr.) for the State of New York during March was 
30.05 inches. The highest barometer was 30.62 inches, at 
Rochester and Albany on the twenty-ninth; and the lowest was 
29.42 inches at New York city, on the fourth. The average of 
the mean pressures at six stations of the National Bureau was 
0.06 inches above the normal value; the least departure being 
0.04 inch at Erie, Pa., and the greatest, 0.07 inch at Albany and 
New York city. There was a general decrease of pressure from 
the southern toward the northern boundary of the State. 

The mean temperature of the State, as derived from the 
record of seventy-three stations, was 29.5 degrees; the highest 
general daily mean being 40.4 degrees on the twenty-fourth, and 
the lowest 16.5 degrees on the sixteenth. The highest local 
monthly mean was 36.0 degrees at New York city; while the 
lowest, 23.2 degrees, was reported from Plattsburgh Barracks. 
The maximum temperature recorded during the month was 70 
degrees at Erie, Pa., and Albion, on the sixteenth; and the 
lowest was 7 degrees below zero at Number Four, on the nine- 
teenth. The mean monthly range of temperature was 47 
degrees; the greatest range being 69 degrees at Eden Center, 
and the least 35 degrees at Rondout and Middletown. The 
mean daily range was 16 degrees; the greatest daily range being 
46 degrees at Potsdam and Ampersand; the least range being 
1 degree at Plattsburgh Barracks on the thirteenth, at Madison 
Barracks on the fifteenth, and at Waverly on the twenty-third. 
The mean temperatures for the various sections of the State 
were as follows: The Western plateau, 30.6 degrees; the East- 
ern plateau, 28.9 degrees; the Northern plateau, 25.3 degrees; 
the coast region, 34.8 degrees; the Hudson valley, 31.6 degrees; 
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the Mohawk valley, 28.2 degrees; the Champlain valley, 25.8 
degrees; the St. Lawrence valley, 27.5 degrees; the Great Lake 
region, 31.0 degrees; and the Central Lake region, 31.2 degrees. 
The average of the mean temperatures at thirty stations pos- 
sessing records for previous years was 0.2 degree below the 
normal value. The values were generally above the normal in 
the western part of the State, and below it in the eastern 
section. 

The mean relative humidity was 76 per cent The mean dew 
point was 24 degrees. 

The average precipitation for the State was 2.43 inches of 
rain and melted snow. The maximum general precipitation 
ranged from four to Ave inches in the southeastern portion of 
the State, while the general minimum fell below one inch in the 
northern counties. The greatest local amount reported was 
6.16 inches, at Eden Center, Erie county; and the least was 
0.68 inch, at Plattsburgh Barracks. Heavy general precipita- 
tion occurred only on the ninth. Amounts to exceed 1.50 inches 
in twenty-four hours occurred on that date as follows: Wap- 
pinger's Falls, 2.20 inches; Setauket, 2.78 inches; Brentwood, 
2.00 inches; Willets Point, 2.20 inches; New York city, 1.81 
inches, and Minnewaska, 1.75 inches. The total snowfall over 
the State averaged about eight inches. The heaviest general 
snowfall obtained over the Western plateau, the upper Mohawk 
valley, and on the highlands east of Lake Ontario; while the 
least amounts were recorded at stations of the St Lawrence 
valley. More than the usual deposition of snow occurred in the 
vicinity of the Atlantic coast. The average total precipitation 
at twenty-six stations possessing records for previous years was 
0.53 inches below the normal value. The few cases of exces- 
sive rainfall were confined mainly to the southeastern section. 

The average number of days on which the precipitation 
amounted to 0.01 inch or more was 10.3. The number was 
above this average in the Great Lake region, the Mohawk valley, 
the coast region and the Western plateau; elsewhere the num- 
ber was below the average. 
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The average number of clear days was 7.9; of partly cloudy 
days, 11.4; and of cloudy days, 11.7. The average cloudiness 
for the State was 56 per cent (overcast = 100 per cent). 

The prevailing wind direction was from the southwest. The 
average total movement at six stations of the National Bureau 
and at Ithaca was 8,283 miles; the values being above the aver- 
age for previous years at New York, Albany and Buffalo, and 
below it at Rochester. 

Hail and sleet fell on the third, eleventh, fourteenth, twenty- 
first, twenty-second, twenty-third, twenty-fourth, thirtieth and 
thirty-first 

Solar halos wereV reported on the styrth, seventh, eighth, tenth, 
seventeenth, nineteenth, twentieth and twenty-seventh; and 
lunar halos on the second, twenty-second, twenty-eighth, twenty- 
ninth and thirty-first 

Thunderstorms were observed on Long Island on the ninth; 
in central Dutchess county on the twelfth; in Schuyler county 
and on Long Island on the fourteenth; on the twenty-fourth at 
nineteen stations distributed through all sections excepting the 
eastern-central and, southeastern; and on the thirtieth a thun- 
derstorm was noted in Steuben county. 

The data for this summary have been obtained from the 
records of sixty-two Voluntary Observers, six stations of the 
National Bureau, five Military Posts, and eighteen special rain- 
fall observers. 

During the month of March the weather of New York was 
influenced by eight areas 6f high, and twelve areas of low 
pressure; the latter number agreeing with the usual storm 
development for March of previous years. Seven of these 
depressions passed north of the State in their eastward course; 
four moved northward along the Atlantic coast; and the twelfth 
storm of the series had passed eastward as far as the upper 
lakes at the close of the month. The heaviest general rains 
occurred during the passage of the coast storms, and severe 
gales also accompanied these disturbances along the seaboard, 
and in the southeastern counties. The well developed .cyclone 
which passed north of New York on the twenty-fourth was also 
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attended by high wind velocities in all parts of the State. The 
ahticy clones passed over or near New. York in the majority of 
cases; to which circumstance was due, in part, the high average 
barometric pressure exhibited by the tables, and a greater pro- 
portion of fair days than commonly occurs during March. The 
latter statement does not apply, however, to the region of the 
Atlantic coast, where both cloudiness and precipitation were 
above the general average for the State. 

Five very general and marked fluctuations ' of temperature 
occurred during March; the average value for the month, how- 
ever, differing but little from the normal. The colder periods 
were central about the fifth, seventeenth and twenty-eighth, 
coinciding with the passage of intense anticy clonic areas tnear 
the State, while the most marked excesses of temperature 
obtained throughout the second week in the month, and on the 
dates included between the twentieth and twenty-sixth. Dur- 
ing the first of these periods heavy rains combined with high 
temperatures melted the snow rapidly, and caused a breaking 
up of the ice in streams of the central and southern section; 
severe floods resulting from these conditions on the ninth and 
tenth in tributaries of the Susquehanna, Delaware and Hudson 
rivers. In many localities of the southern tier the ground was 
thereafter left clear of snow, subject to the severe cold of the 
succeeding week, so that some damage to winter grains was 
anticipated. At the close of March the ice had disappeared 
from the main waterways of the State; but in fEe interior of 
the extreme northern section the lakes and streams were still 
frozen, and frost remained in the ground to a considerable depth. 

The appearance of robins was first noted in central Long 
Island on the seventh; in the southern tier of counties between 
the fourteenth and eighteenth; and in the vicinity of Lake 
Ontario and the lower St. Lawrence valley between the twenty- 
second and twenty-fourth. 
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15 


16 

.08 


17 


18 

T. 


19 

lu2 


20 


31 


22 


33 


24 


25 


26 


27 


28 


29 


30 


31 


i 


0.04 





0.08 


0.15 


0.86 


0.12 


0.07 


T. 


0.04 


0.00 


0.00 


0.00 


0,22 


T. 


2.68 


.06 


T. 


0.00 


T. 


.85 


T. 


.20 


.88 


- .10 


.68 





.05 











.16 





2.87 


.06 
.06 


T. 





T. 
T. 


.01 
.16 





.13 
.25 


.38 
.50 


.28 


.05 
.22 


.... . 


T. 

.10 











.12 
.15 





2.88 
2.68 










.15 


.06 





T. 


.08 


.01 


.51 
.04 
.20 

* 


.41 
.75 
.14 

.80 
.80 


.25 
.10 
.09 

.80 
.12 


.07 

"!6l 

.15 
.15 


T. 


.04 
.02 
.11 

T. 
T. 


••••• 








.85 

■"82 

.20 
.12 





3.29 
2 05 


T. 
.10 


.03 

.80 
.08 





T. 
T. 


.14 

.80 
.80 


T. 
.85 


2.27 

8.90 
2.62 


. .10 










.80 





.22 


.08 


.07 


T. 





.10 











.40 


T. 


2.62 


.08 








"t." 


.15 
.08 


"!oi 


.07 
.05 


.50 
.60 
.02 


.20 
.84 
T. 






T. 
.01 
.09 


•"••• 








.16 
.05 
.14 





2.98 


T, 


.04 
.01 





2.62 










1.74 


T, 






T. 


.10 




.16 


.85 


T. 


.04 




.05 










.25 





3.51 


.05 


.04 
























.18 












.55 




h'.il 


0.04 
T, 


0.01 










.60 
.21 


























.10 
.18 
.17 








2.15 


".09 


.10 





"!06 
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.05 


.80 

.60 
.02 

'i!05 


.02 
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2.58 
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.21 
.14 
.20 

.07 


.40 
.12 

.40 


.80 
.19 





..!.- 














.08 
.05 
.20 

.12 


••••• 


2.18 


T. 












2.12 














1.80 
2.48 


.06 








.01 














.06 











.08 












.05 
.09 


.25 

.50 


.48 
.83 
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:::;: 


■';#2 


:;;:: 


;:::: 
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.06 
.05 


;:::: 


ilfo 


T. 


T. 
.01 






T. 




2.89 


.11 


























0.10 
.10 


T. 














1.92 
0.87 


0.07 
.05 


T. 
T. 


T. 


T. 

.08 


0.00 


T. 


0.34 
.05 


T. 
.08 


0.02 
.02 


0.00 


0.00 


0.00 


0.00 


.19 


T. 
.08 
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.10 
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T. 










.10 
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.80 
.45 
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2.27 
3.40 
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STATIONS. 


1 


2 


3 


4 

X48 
.40 


5 

0.01 
.01 
.05 


6 

0.00 


7 

0.03 
.06 


8 
0.00 


9 

Too 

1.81 
2.20 
2.00 
2.78 
1.8* 

0.93 
.65 
.80 

? 
.78 


10 

"oTm 

.09 
.85 
.10 
.07 
.07 

0.05 
.01 


11 

0.28 
.15 
.20 
.50 
.15 
.17 

0.09 
.04 
.67 

* 


18 


13 

0.00 


14 


Coast Region 

New York City 

WOlet's Point 


0.16 
.82 


0.00 


0.01 
.04 


0.21 
.24 


0.02 
T. 


Brentwood • . . 








.80 
.90 
.28 

0.07 
.04 














Setauket 

Bedford 


.90 
.27 

0.08 
.02 


0.00 


T. 

T. 

0.01 
.04 


0.02 
T. 


T. 
T. 


.08 
.02 

T. 
T. 


0.00 


.27 
.66 

0.56 
.54 





.11 


Hudson Valley 

Albany 

Bethlehem Centre % 
Lebanon Springs^. . 
Honeymead Brook. 

Pawling 


0.00 


0.16 
.10 
.80 


.06 
.15 




.05 
.02 


.10 


T. 


T. 






t57 
.58 






.02 








.15 


Poughfifeepsie 

Wappinger's Falls . 
West Point 


.18 
.16 
.12 




"!02 
T. 


T. 
.12 
.21 


.18 








.40 
2.20 
1.40 


.10 

.08 
.20 


T. 
.04 


.64 

.58 
.80 





.16 




T. 





.09 


Boyd's Corners .... 












Carmel 






























8. Blast Reservoir.. 






























Schodack Depot. . . . 






























Rondout ....*. 








.10 










* 
.80 

0.44 


tl.80 




.75 
.51 

1.18 


T. 


.55 


Easton 
















.10 


Mohawk Valley .... 
Rome 


0.20 


0.08 


0.05 


0.00 


0.12 


0.08 


0.05 


0.00 


0.00 


0.06 


0.26 


Utica 


.20 
0.00 


.03 
0.00 


.05 
0.04 


0.04 


.12 
0.00 


.08 
0.00 


.05 
0.00 


0.00 


.44 
0.01 


0.00 


.08 
0.00 


1.18 
0.46 


T. 
T. 


.25 


Champlain Valley. 
Plattsburgh 


0.17 


Plattsb'gh Barracks 








.07 
















.25 


T. 


16 


Port Henry 
























Glens Falls, ........ 






.08 


T. 














.02 








.66 





.18 


Whitehall 








St. Lawrence VaVy 
Malone 


0.00 


0.00 


0.04 


0.01 

T. 
.08 
.08 


0.06 


0.00 


0.00 


0.00 


0.01 


0.00 


0.00 


0.88 
.64 
.82 
.40 
.60 

.81 


0.00 


0.14 
07 


Madison Barracks. . 
























Watertown 






T. 


.01 
.01 

.21 

l . 











.10 









21 


Canton 






04 


DeKalb Junction . . . 
North Hftiwnond. . . 








.12 
T. 





















.09 
45 


Ogdensburg 
























Potsdam 






.16 

0.02 

.02 


0.11 

.04 
.20 

T. 
.22 

.10 


.20 
0.04 
T. 

T. 

"!05 














.18 

0.16 

.07 
.66 

.50 
.14 
.09 


0.01 

.01 
.10 


.10 


Great Lakes , 

Dunkirk 


0.01 


T. 


0.08 

"!6i 

.01 


0.05 
.67 

"!64 

.12 


0.02 


0.46 

.89 
1.10 

.15 

.88 

.70 

1.28 


T. 
T. 


0.14 

.06 
1.15 

.25 
.08 
.08 
.10 


0.16 


Buffalo 

Eden Centre 

Adams Centre 


T. 


:::.: 


.18 
.28 


Brockport 

Rochester 

Fort Niagara 


.01 
T. 


"t." 


.01 
.06 


.08 
T. 


!09 
.14 
12 


Hess road station. . 
























BaldwinsviUe 

Albion 


T. ' 




t!' 


.05 
.60 


.20 
T. 

.08 
T. 

.18 
.28 
.20 
.05 

T. 


.27 


.46 


.25 


.04 
.20 

.15 

.58 
.06 
.26 

0.76 




.16 
T. 


T. 


.... 


.19 
.20 


LydoDville 

Demster 








.28 

.20 
T. 
.14 

0.04 




0.01 


.20 


Oswego 

Palermo 

Phoenix | 

Lyons 


T. 

.15 


T. 

T." 
T. 


T. 
.08 

"t." 

.01 
T. 


.08 
.02 

"iio 

.04 
0.06 


T. 
T. 


.10 

T." 

0.09 
.40 


"!6a 
o.oo 


"!os 

O.OO 


".a 

0.06 


.15 
.06 


Erie, Pennsylvania. 

Central Lakes 

Fleming 


T. 
0.00 


.15 

0.15 
.20 


Geneva" 








.10 








.76 




.10 


«... . 
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t Record for the month incomplete. I Reports too late to be used in computing the 

Blood's Depot. 
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Kepoet of thb Dibbotob of thb 

Temperature and Rain 



statioh. 



Western Plateau . 

Angelica* 

Humphrey 

Elmira* 



Eastern Plateau. 

Cooperstown , 

Waverly 



Northern Plateau . 

Keene Valley* 

Lowville , 



Coast Region . . 
New York City. 
Setauket , 



Hudson Valley 

Albany 

Honey mead Brook. . 

Poughkeepsie* 

West Point 

Rondout* 



Mohawk Valley. 
Utica* 



Chomplain Valley. . . . 
Plattsburgh Barracks. 

St. Lawrence Valley. . 
Madison Barracks 

Canton* 

Nor h Hammond 

Potsdam* 



Great Lakes 

Buffalo 

Rochester 

Fort Niagara 

Baldwinsville 

Oswego 

Palermo 

Lyons 

Erie, Pennsylvania. 



Central Lakes . 

Geneva 

Ithaca 



County. 



Allegany .... 
Cattaraugus. 
Chemung.... 



Otsego . 
Tioga... 



Lewis . 



New York. 
Suffolk.... 



Albany... 
Dutchess . 



Orange . 
Ulster.. 



Oneida . 



Clinton. 



Jefferson 

St. Lawrence. 



Erie 

Monroe.... 
Niagara . . . 
Onondaga . 
Oswego ... 



Wayne . 
Erie 



Ontario.... 
Tompkins . 



Average departure. 



Temperature (Degrees fahr.). 






I 



29.8 
27.9 
27.2 
32.9 

28.0 
27.8 
28.7 

27.4 
2S.4 
29. 

35.4 
36.8 
34.4 

33.8 

81. 

30.6 

85.4 

85.2 

36.3 

81.4 
81.4 

27.0 
27.0 

28.0 
80.0 
26.4 
26.5 
29.0 

80.5 
29.7 
30.0 
83.1 
30.2 
80.2 
27.6 
30.7 
32.3 

31.0 
31.9 
80.1 



85 



19 



1854 
1883 
1852 



1854 



1879 
1827 



1871 
1886 



1874 
1888 
1828 
1824 



1829 
1862 



1871 
1871 
1829 
1849 
1871 
1854 
1860 
1874 



1854 
1879 



1693 
1893 



1893 
189* 



1891 
1898 



1898 
1898 



1898 
1893 
1898 
1893 



1893 



1893 



1893 
1698 
1893 
1898 



1893 
1898 
1893 
1893 
1893 
1893 
1893 
1893 



1898 



* 



81.8 
29.7 
29.8 
84.3 

30.0 
27.5 
32.4 

26.0 



26.0 

35.1 
86.0 
84.2 

82.1 
31.4 
81.1 
31.8 
33.2 
38.0 

28.2 
28.2 

28.2 
28.2 

27.7 
27.8 
27.8 
29.0 
26.2 

81.0 
30.5 
31.2 
84.4 
29.8 
28.9 
28.3 
31.5 
33.0 

31.2 
31.7 
80.8 



4-1.9 
—1.8 
--2.6 
—1.4 

4-2.0 
--0.2 
--8.7 



-0.2 
-4.8 
-0.2 

-1.7 
-0.3 
+0.5 
-3.6 
—2.0 
-3.8 

-3.2 
—8.2 

-8.8 
-8.8 

-0.3 
— 2.2 
4-1.4 
+2.5 
—2.8 

4-0.5 
--0.8 
-1.2 
—1.8 
-0.4 
—1.8 

+0.8 
+0.7 

44>.2 
-0.2 
-H>.7 



-0.2 



EXTREMES OF MONTHLY 
MEAN TEMPERATURE 
FOR MAROM. 



37.8 
82.2 



86.0 
34.7 



44.0 
88.5 



88.4 
36.6 



47.5 
42.2 



88.9 



84.1 



41.4 
35.0 
88.6 
85.4 



88.6 
40.1 
36.0 



41.9 
85.9 



43.0 



84.1 



1871 
1889 



1878 
1889 



71-78 



1878 
1889 



1865 
1831 



1845 



1849 



1831 
1871 
1876 
1881 



1878 
1878 
1860 



1878 
1871 



1878 



1882 



21.5 
18.0 



18.3 
21.8 



30.0 
80.6 



28.1 
24.4 



26. 
29.5 



19.7 



15 
16.2 
16.7 
20.1 



19.7 
20.0 
28.4 



18.7 
17.1 



25.0 



21.4 



1872 
1885 



1885 
1885 



1885 
1888 



1886 
1886 



1885 
1886 



1836 



1872 



eW 



1872 
18S6 
1872 
1892 



1886 
1886 
1868 



1866 
1855 



1885 



1885 



* Location of the instruments has been changed during the period covered by the record. 
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Meteorological Summary for April, 1893. 



The average atmospheric pressure (reduced to sea-level and 
32 degrees Fahr.) for the State of New York during April was 
30.03 inches* The highest barometer was) 30.60 inches* at Num- 
ber Four, Lewis county, on the twenty-sixth; and the lowest was 
29.36 Inches at Erie, Pa,, on the first The mean pressure 
increased rapidly from the western towaird the eastern section 
of the State, reaching a maximum over the Atlantic. The ! aver- 
age of the mean pressure at six stations of the National Bureau 
was 0.05 inches above the noraml value. The least departure 
was + 0.01 inch at Erie, and the greatesl + 0.10 inch at Albany. 

The mean temperature of the. State, as derived from the 
records of seventy-one stations, was 41.6 degrees; the highest 
general daily mean being 52.3 degrees on the thirteenth; and 
the lowest 31.7 degrees on the sixth. The highest local monthly 
mean was 48.0 degrees at New York City; and the lowest was 
36.6 degrees at Malone. The maximum temperature recorded 
during the month was' 79 degrees; at Geneva on the thirteenth; 
while the minimum was 11 degrees at Malone on the second. 
The mean monthly range of temperature was 48.1 degrees; the 
greatest range being 61 degrees at Ogdensburgh, and the least 
38 degrees at New York city. The mean daily range was 18.9 ; 
the greatest daily range being 47 degrees at Ogdensburgh on 
the first; and the least 2 degrees at several stations on the 
second and fifth. The mean temperatures of the various sec- 
tions of the State were as follows: The Western plateau, 42.5 
degrees; the Eastern plateau, 41.6 degrees; the Northern plateau, 
36.2 degrees; the Coast region, 46.2 degrees; the Hudson Valley, 
44.6 degrees; the Mohawk valley, 42.4 degrees; the Ghamplain 
Valley, 37.6 degrees; the St Lawrence valley, 39.4 degrees} the 
Great Lake region, 42.3 degrees; and the Central Lake region, 
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43.1 degrees. The average of the mean temperatures at twenty- 
nine stations possessing records for previous years was 1.6 
degrees below the normal value. Excesses of temperature were 
reported from only six scattered stations. 

The mean relative! humidity was 72 per cent The mean dew 
point was 34 degrees. 

The average precipitation for the State wais 3.46 inches of rain 
and melted snow. The general maximum], exceeding four inches, 
obtained, over the southeastern and southwestern sections of 
the State; the amount over the remaining portions averaging 
about three inches. The greatest local rainfall was 6.92 inches 
at Eden Centre, Erie county; while the least was 1.67 inches 
at Lyons. Precipitation to equal or exceed 1.80 inches in twenty- 
four hours occurred as follows: On the fourteenth, 1.50 inches 
at West Point; on the twentieth, 1.80 inches at Rondout, 1.74 
inches at New York city, 1.53 inches at Lockport, 1.87 inches at 
Little Valley, 1.90 inches at MinnewaskaJ, and 1.50 inches at 
Brentwood. The total snowfall over the State averaged about 
9 inches; the greatest average amount being 15 inches on 
the Northern plateau, and the least 3 inches in the Coast region. 
The greatest local snowfall reported was 21 inches at Lebanon 
Springs, Columbia county. The average precipitation at twenty- 
seven stations possessing records for previous years was 1.15 
inches above the normal amount The precipitation was above 
the normal at all stations excepting Albany and West Point, 
where deficiencies were reported. At Humphrey, Waverly, 
Setauket, Madison Barracks and Ithaca, the amounts were the 
greatest recorded during the several periods of observation. 

The average number of days on which the precipitation 
amounted to 0.01 inch or more, was 11.4. The number of rainy 
days was more uniform than usual in the various regions of the 
State. The average number of clear days was 5.7; of partly 
cloudy days 11.7; and of cloudy days 12.7. The average cloudi- 
ness for the State was 51 per cent (overcast = 100 per cent). 
The cloudiness in the Atlantic Coast region was considerably 
below the amount over the remainder of the State. 
12 
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The prevailing direction of the wind was from the west The 
average total travel at six stations of the National Bureau and 
at Ithaca was 6,984 miles; the travel being much in excess of the 
usual value for April, both in the Coast and Great Lake regions. 
The maximum velocity recorded was fifty-nine miles per hour, 
at Erie, on the seventh. 

Hail and sleet storms were reported on the third, fourth, 
seventh, eighth, thirteenth, fourteenth, fifteenth, sixteenth, twen- 
tieth, twenty-second, twenty-third and twenty-sixth. 

Auroras were observed on the thirteenth, eighteenth and 
nineteenth. 

Thunderstorms occurred as follows: On the sixth at South 
Canisteo; on the seventh at nineteen stations of all sections 
excepting the coast region; on the eighth at twenty-five stations 
covering substantially the same territory as the preceding 
storm; on the thirteenth at two stations of the Northern plateau; 
on the fourteenth at Setauket, L. I.; on the seventeenth and 
eighteenth at South Canisteo; on the twentieth at five stations 
in the western and northwestern portions of the State; on the 
twenty-first at Malone; and on the twenty-fifth at Humphrey. 

Solar halos were observed on the second, fourteenth, six- 
teenth, eighteenth, nineteenth, twenty-fifth and twenty-eighth; 
and lunar halos on the second, twenty-first, twenty-fourth, 
twenty-fifth, twenty-sixth and twenty-eighth. 

™ a -^- for this summary have been obtained from the 
:ty Voluntary Observers, six stations of the National 
> military posts and eighteen special rainfall 

[>ril the weather of New York was influenced by 
>f high, and nine areas of low pressure; the number 
is which passed in the vicinity of New York differ- 
>m the usual storm development during April of 
rs. Five of the depressions passed to the north of 
their eastward course, on the first, fourth, thir- 
twenty-seventh; two passed over the State on the 
and twentieth; one storm moved up the coast on 
; and at the close of the month a general depression 
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had passed eastward as far as the Lower Lakes. The 
ances were, in most cases, much more energetic than 
this season of the year; and this fact, together with 1 
imity of the average storm track to New York, ga: 
stormy weather and frequent high winds. The ant 
areas for the most part passed over the northern Sfc 
Canada to the Atlantic, showing a tendency to linger 
coast region, where there was an abnormally high ba 
pressure which decreased rapidly to the westward; a c 
giving frequent easterly winds, with .much damp anc 
weather: The early part of the month was characte 
large and abrupt changes of temperature; the mean 
period being somewhat above the normal. Dur 
remainder of the month the temperature remained qi 
formly below the normal; the deficiency being greatee 
southern part of the State. The greater proportion of 
fall of the month occurred during four periods, centra 
seventh (fourteenth-fifteenth), twentieth and twenty-sev 
which dates the State was subject to depressions < 
energy and magnitude. 

On the sixth and seventh from four to nine inches 
fell, but was quickly melted by the warm rains of the 
During the second week of April frost had nearly diss 
from the ground, gardening and potato-planting we 
menced in the southeastern section, and a few oats we 
Cold and cloudy weather during the remainder of th< 
retarded the growth of vegetation, and delayed fan 
Severe frosts occurred on the nineteenth and twenty-s 
forming to a thickness of one-half inch; but vegetation 
sufficiently advanced to sustain injury. 

The month was notable for the frequency of violent loca 
those of the twentieth and twenty-first being most aes 
widespread. In the vicinity of Honeymead Brook, I 
county, a number of small tornadoes were developed, u] 
or twisting off large trees; while in exposed localities 1 
out the State considerable damage was sustained fi 
Wrecking of buildings and fences. Several buildings w< 
by thunderstorms on the seventh and eighth. 
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Draper thermograph. | Report received too late to be used in computing means. The means 
t Blank indicates that the duration is not shown in the original records, but is within twenty- 

(k) 2, 8; (m) 8, 8; (n) 16, 26; Q>) 6, 26: (o) 2, 17: fr) 8, 6; ft) 8, 4, 7: (*) 1. 2; (u) 7, 26; (p) 8, 4; 
CaO 17, 26; (bb) 11, 24, 25; (6c) 8, 26; (W) 8, 11 ; (oe) 15, 20, 28; (6/) 12, 28; (c«) 10, 20; (cd) k, 28 
Iff) 12, 28; (fg) 12, 15. 
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Meteorological Summary for May, 1893. 



The average atmospheric pressure (reduced to sea-level and 
32 degrees Fahr.) for the State of New York during May was 
29.87 inches. The highest barometer was 30.35 inches at Roch- 
ester, on the tenth; and the lowest was 29.13 inches at New York 
city, on the fourth. The distribution of pressure was similar to 
that of April, increasing from the western portion of the State 
toward the Atlantio coast The mean barometer for the month 
was unusually low; the average of the mean values at six sta- 
tions of the National Bureau being 0.10 inches below the normal. 
The greatest deficiency was 0.13 inches at Oswego, and the least 
0.08 inches at New York city. 

The mean temperature of the State, as derived from the 
records of sixty-nine stations, was 55.0 degrees; the highest gen- 
eral daily mean being 69.7 degrees on the twenty-second, and 
the lowest 44.8 degrees on the fourth. The highest local 
monthly mean was 60.2 degrees at West Point and at Wappin- 
ger's Falls, Dutchess county; and the lowest was 50.7 degrees 
at Ampersand (on Saranac lake). The nrnTimmni temperature 
reported during the month was 93 degrees at Borne on the 
twelfth and twenty-fourth, and at Madison Barracks on the 
twenty-third; while the minimum was 25 degrees at Utica on 
the twentieth. The mean monthly range of temperature was 
52 degrees; the greatest range being 60 degrees at South Can- 
isteo and South Kortright; and the least 41 degrees at Ark 
wright, Chautauqua county. The mean daily range was 20 
degrees; the greatest daily range being 50 degrees at Utica on 
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the twentieth, and the least X degree at Madison Barracks and 
Fort [Niagara on the fourth. The mean temperatures of the 
various sections of the State were as follows: The Western 
plateau, 54.4 degrees; the Eastern plateau, 54.7 degrees; the 
Northern plateau, 51.8 degrees; the Coast region, 57.2 degrees; 
the Hudson valley, 57.8 degrees; the Mohawk valley, 57.2 
degrees; the Champlain valley, 53.4 degrees; the St. Lawrence 
valley, 54.4 degrees; the Great Lake region, 54.4 degrees; and 
the Central Lake region, 56.0 degrees. The average of the mean 
temperatures at twenty-nine stations possessing records for pre- 
vious years was 0.6 degrees below the normal value. Eight 
stations only reported temperatures slightly above the normal. 
The mean relative humidity was 74 per cent. The mean dew 
point was 46 degrees. 

The average precipitation, as derived from the records of 
ninety stations, was 5.74 inches of tain and melted snow. The 
general maximum rainfall occurred over the southeastern high- 
lands of the State, exceeding eight inches; while the minimum 
fell below four inches in the northeastern section. The greatest 
local monthly precipitation was 8.44 inches at Port Jervis, and 
the least was 3.12 inches at West Chazy. Heavy general rains 
occurred as follows: On the first in all regions, with an average 
for the State of 0.58 inches. On the fourth throughout the 
State, exceeding two inches at nearly all stations in the Coast, 
Hudson valley, Eastern plateau and Centrai Lake regions, and 
elsewhere ranging from one to two inches. On the sixteenth 
the amounts exceeded one inch at nearly all stations of the 
Western plateau and the Great and Central Lake regions, with 
an average for the State of 0.65 inch. A light snowfall v/as 
reported from only four stations located in the colder parts of 
the northern and central highlands. The average precipitation 
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at thirty stations possessing records for previous years was 2.94 
inches above the normal amount; all stations reporting an 
excess. At Port Jervis, Waverly, Setauket, HoneymeadJBrook 
and Potsdam the rainfall was the heaviest on record during the 
several periods of observation. ' 

The average number of days on which the precipitation 
amounted to 0.01 inch or more was 12.7. The number was 
deficient, as compared with the general average, in the Coast, 
Central Lake and Champlain Valley regions. The average num- 
ber of clear days was 10.6; of partly cloudy days, 8.0; and of 
cloudy days, 12.4. The average cloudiness for the State was 
58 per cent (overcast = 100 per cent). The cloudiness was much 
greater in the northern and western portions of the State than 
elsewhere. 

The prevailing direction of the wind was from the west. The 
average total wind travel at six stations of the National Bureau 
and at Ithaca was G,638 miles; being in excess of the usual values 
in both the Coast and Great Lake regions. The maximum 
velocity recorded was fifty-six miles per hour at Buffalo on the 
twenty-third. 

Thunderstorms were reported on the first and second from a 
few stations of the southeastern counties, and on both dates at 
Humphrey; on the fourth at Port Jervis and Waverly; on the 
sixth at Port Jervis; on the twelfth at eight stations in the west- 
ern section; and on the thirteenth over the same territory, and 
also at Gloversville; on the fifteenth at seven stations in the 
southern counties and east of Lake Ontario; on the sixteenth 
at Port Jervis and Victor; on the twentieth at six stations of the 
western counties; on the twenty- third at twenty stations in all 
parts of the State; on the twenty-fourth at Wappinger's Falls; 
on the twenty-fifth at Utica and Canton; on the twenty-sixth at 
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Port Jervis; on the twenty-seventh at three stations in central 
New York; and on the thirtieth and thirty-first thunderstormis 
occurred generally over the State. 

Hail fell at a few stations on the twenty -third and thirty-first. 

Light frosts occurred on the fourth, seventh, eighth, ninth, 
nineteenth, and thereafter on every day excepting the twenty- 
seventh. 

Solar halos were observed on the second, eighth and twenty- 
fifth; and lunar halos on the twenty-first, twenty-second, twenty- 
fifth, twenty-eighth and twenty-ninth. 

The data for this summary have been obtained from the 
records of fifty-eight voluntary observers, six stations of the 
National Bureau, five military posts and twenty special rainfall 
observers. 

During May the weather of New York was influenced by three 
areas of low pressure; the latter number being in excess of the 
average storm frequency in the vicinity of New York during May 
in previous years. The first disturbance of the month died out 
north of the Great Lakes on the second ; three depressions passed 
over some portion of the State on the fourth, fourteenth and 
seventeenth; and on the twentieth, twenty-third, twenty -fifth 
and thirtieth, storm areas skirted the western and northern 
borders of New York. Finally, on the thirty-first, the ninth 
depression had passed eastward to the central States, its system 
of winds and rain covering western New York. The cyclone 
of the fourth was a coast storm of great energy, giving a very 
heavy rainfall with the maximum wind velocities of the month 
in the southeastern portion of the State. The storm of the 
twenty-third-twenty-fourth, which moved over the Great Lakes 
and down the St. Lawrence valley, was also notably severe, being 
accompanied by gales on the Lower Lakes and in the western 
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counties. The anticyclones were in all cases large areas of 
rather irregular form and of only moderate intensity; and being 
much less numerous than usual, their influence upon the weather 
conditions was subordinate to that of the cyclonic systems. The 
barometric pressure was abnormally low over the western por- 
tion of the State, which region lay closest to the average storm 
track; while in eastern New York and along the coast the mean 
pressure approached the normal value. 

The month, as a whole, was cooler than usual, the tempera- 
ture rising above the normal only during two periods, covering 
respectively the dates from the ninth to the thirteenth, and from 
the twentieth to the twenty-third. On the fourth a light fall of 
snow was reported from the northern highlands, and frosts were 
of frequent occurrence, although not severe enough to damage 
vegetation in the majority of cases. 

Fair weather obtained generally from the sixth to the twelfth 
and during the greater part of the period between the nine- 
teenth and the twenty-first. The heaviest rains in May occurred 
on the fourth in eastern "New York, and on the sixteenth and 
seventeenth in the central and western sections. The total rain- 
fall was considerably in excess of the normal amount, as was to 
be expected from the frequency of cyclonic disturbances, and 
the character of the general distribution of pressure, as already 
described. 

Cool, cloudy weather and heavy rains during the first week of 
May delayed the growth of vegetation and all fawning opera- 
tions; but the higher temperature which obtained from the 
ninth to the thirteenth was very favorable, grass and grains 
being generally reported to be in good condition. Potato plant- 
ing advanced rapidly, and in the warmer portion of the southern 
counties early potatoes were already breaking through the 
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ground. The second period of cool, damp weather, occurring 
about the middle of the month, was rather detrimental, and very 
heavy rains in the southwestern counties caused a considerable 
damage by washing the soil. Abnormally high temperatures on 
the twenty-first, twenty-second and twenty-third were of great 
benefit to all crops, but their rapid advance was again checked 
by the cool weather with which the month closed; and the season 
was then generally stated to be rather backward, both as regards 
the condition of vegetation and farm work. 
15 
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and minimum of the ordinary self-registering thermometers. The means from the tri-daily 
received too late to be used in computing averages. 
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Coring the period covered by the record. 
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Meteorological Summary for June, 1893. 



The average atmospheric pressure (reduced to sea-level and 
32 degrees Fahr.) for the State of New York during June TtTTs 
29.99 inches. The highest barometer was 30.31 inches, at Albany 
and New York city, on the eighth, and the lowest was 29.57, at 
Buffalo and Watertown, on the twenty-second. The pressure 
was highest along the Atlantic coast, decreasing westward 
toward the Great Lakes. The average of the mean pressure at 
six stations of the National Bureau was 0.03 inch above the nor- 
mal value. The excess was greatest at Albany and Rochester, 
and least at Buffalo. 

The mean temperature of the State, as derived from the 
records of sixty-nine stations, was 67.9 degrees; the highest gen- 
eral daily mean being 77.2 degrees on the twenty-first, and the 
lowest 61.0 degrees on the seventh. The highest local monthly 
mean was 71.6 degrees at Elmira, and the lowest 64.8 degrees at 
Constableville, Lewis county. The maximum temperature 
reported during the month was 99 degrees at West Point on the 
twentieth; while the minimiim was 37 degrees at South Kort- 
right, Delaware county, on the eighth, and at Brookfleld, Madi- 
son county, on the first. The mean monthly range of tempera- 
ture was 44 degrees; the greatest range being 58 degrees at Eden 
Centre, Erie county; and the least 30 degrees at Dunkirk, Chau- 
tauqua county. The mean daily range was 21 degrees; the 
greatest daily range being 45 degrees at South Kortright on the 
eighth, and the least 2 degrees at Alfred Centre, on the twenty- 
seventh. The mean temperature of the various sections of the 
State were as follows: The Western plateau, 67.6 degrees; the 
Eastern plateau, 67.3 degrees; the Northern plateau, 65.5 degrees; 
the Coast region, 67.8 degrees; the Hudson valley, 68.9 degrees; 
the Mohawk valley, 68.8 degrees; the Champlain valley, 66.3 
degrees; the St. Lawrence valley, 68.9 degrees; the Great Lake 
region, 68.4 degrees; and the Central Lake region, 69.4 degrees. 
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rhe average of the mean temperature at twenty-seven stations 
possessing records for previous years was 2.4 degrees above the 
normal; the values being in excess at all stations excepting Erie, 
Pa., and Setauket, L. I. 

The mean relative humidity was 75 per cent. The mean dew 
point was 59 degrees. 

The average precipitation, as derived from the records of 
eighty-four stations, was 2.47 inches of rain. The rain fall was 
unevenly distributed, occurring largely in the form of local 
showers. The general maximum occurred over the highlands 
of the eastern, western and northern sections, ranging from four 
to six inches at several stations, while on Long Island the total 
amount was under one inch. The greatest local monthly precipi- 
tation was 5.76 inches at South Kortright; and the least was 0.58 
inches, at Setauket, L. I. Cases of excessive daily or hourly 
rainfall occurred less frequently than usual. The most note 
worthy instances will be found in the accompanying table of 
meteorological data. The maximum amounts fell, generally, 
on the twenty-second and twenty-sixth; the averages for the 
State on those days, however, being but 0.39 inch, and 0.36 inch, 
respectively. The average precipitation at twenty-seven stations 
possessing records for previous years was 1.12 inches below the 
normal amount; deficiencies being reported at all stations. At 
Angelica, Setauket and Rochester the totals were the smallest 
obtained during the respective periods of observation. 

The average number of days on which the precipitation 
amounted to 0.01 inch or more was 8.5. The number was in 
excess of the general average on the Northern and Eastern 
plateaus, and in the St. Lawrence, Mohawk and Hudson valleys, 
and the Great Lake region. The average number of clear days 
was 10.4; of partly cloudy days, 11.7; and of cloudy days, 7.9. 
The average cloudiness for the State* was 49 per cent (overcast = 
100 per cent). The amount of cloud was above the general 
average over the plateau regions and in the Hudson valley. 

The prevailing direction of the wind was from the south. The 
average total wind travel at six stations of the National Bureau 
aad at Ithaca was 5,338 miles, being in excess of the usual 
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values for June in the eastern part of the State, and nearly 
normal in the western section. 

Thunderstorms were reported on the first at Eden Centre; on 
tho second at Eden Centre and Varysburgh; on the third at six 
stations in western New York and at Mai one; on the fourth 
at ten stations in central, northern and eastern New York and 
at Eden Centre; on the fifth at Eden Centre, Ithaca, Baldwins 
ville and Lebanon Springs; on the sixth at two stations near 
the western, and two near the eastern borders; on the tenth at 
Wedgewood; on the eleventh at twelve stations of all section? 
excepting the Atlantic coast; on the fifteenth at six stations of 
central, northern and eastern New York; on the sixteenth at 
four stations of the western section; on the seventeenth at seven 
stations of the western section; on the twentieth at South 
Canisteo; on the twenty-first at thirteen stations of all sections 
excepting the Atlantic coast; on the twenty-second at ten stal 
tions in the southern tier of counties, including Long Island; on 1 
the twenty-fifth at sflxteen stations of all sections excepting 
the coast; on the twenty-sixth at nine stations of the western. 
northern and central sections; on the twenty-ninth at Turin 
and Lebanon Springs, and on the thirtieth at seven stations of 
the northern and eastern sections. 

A severe hail storm occurred in northern and eastern New 
York on the eleventh. Hail also fell at Ithaca on the twenty 
second, and at Number Four on the thirtieth. 

No frosts were reported during the month. 

Solar halos were observed on the third, seventh and ninth. 

The data for this summary have been obtained from the 
records of fifty-nine Voluntary Observers, six stations of the 
National Bureau, five Military Posts and fifteen Special Bainfall 
Observers. 

During June the weather of New York was influenced by six 
areas of high and nine areas of low pressure; the number of the 
latter being somewhat greater than the average for June of 
previous years. In general the depressions developed but slight 
intensity, and the prevailing weather conditions were deter 
mined more by anticyclonic than cyclonic areas; the v&® 
pressure being above the average value. Six broad trough-!* 6 
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depressions passed over the State on the second, sixth, eleventh, 
sixteenth, twenty-second and twenty-sixth; one "low" passed 
eastward over Canada on the tenth; and two cyclones of greater 
energy than the preceding moved northeastward along the 
Atlantic coast on the eighteenth and twenty-second. The 
depressions were accompanied by thunderstorms rather than by 
general rains; the "low" of the eleventh causing the severest 
disturbance in the interior of the State, high winds and hail- 
storms occurring at many stations, while in the Coast region 
gales and violent thunderstorms accompanied the cyclone of 
the twenty-second. The anticyclones in most cases passed over 
the northeastern States to the coast, where they lingered a day 
or more, gradually moving southward. High pressure systems 
covered the eastern States during the greater part of the period 
between the first and the twenty-first, giving much bright dry 
weather; the rainfall and cloudiness increasing during the latter 
part of the month. 

The temperature was above the normal almost continuously 
until the twenty-third, but the last week of June was slightly 
cooler than usual. There was very little frost or unseasonably 
cold weather during the month. A severe heated term occurred 
on the nineteenth, twentieth and twenty -first, the maximum tem- 
peratures being generally recorded in the southeastern section 
of the State. 

Dry, warm weather during the early part of the month had a 
very beneficial effect in the advancement of crops and farm 
work, which were in a backward condition at the close of May. 
By the tenth corn and potato planting were practically com- 
pleted and haying was under way in the southeastern section. 
At this time the effects of drouth began to be felt in the vicinity 
of the coast, and by the third week had injured farming interests 
in the Hudson valley, on Long Island and near the Central 
lakes. The copious phowers which occurred later were very 
unevenly distributed, and at the end of the month the south- 
eastern and northeastern counties, and those bordering Lake 
Ontario were still greatly in need of rain. Corn was in many 
cases kept in a backward condition by the cool nights of the 
last week. 
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t the tri-daily observations. % Mean of the maximum and minimum by the 
laily observations are derived by the formula (7 a. m. + 2 r. m.+ 9 p. m. + 9 p. m.)+4- 
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Meteorological Summary for July, 1893. 



The average atmospheric pressure (reduced to a sea-level and 
32 degrees Fahr.) for the State of New York during July was 
29.94 inches. The highest barometer was 30.32 inches at Num- 
ber Four, Lewis county, on the fourth; and the lowest was 29.58 
inches at Ithaca on the twenty-second. The pressure was quite 
uniform over New York, a slight decrease being noted, however, 
from the southern toward the northern portion of the State. The 
mean pressure over the State during the month was very nearly 
normal; the average value for six stations of the National 
Bureau showing a deficiency of 0.01 inch. ' 

The mean temperature of the State, as derived from the 
records of sixty-seven stations, was 68.9 degrees; the highest 
general daily mean being 76.1 degrees on the sixteenth, and the 
lowest, 60.6 degrees on the twenty-fourth. The highest local 
monthly mean was 75.0 degrees at New York city; and the lowest 
was 62.6 degrees at Number Four, Lewis county. The maximum 
temperature reported during the month was 98 degrees at Eden 
Centre on the eighth; while the minimum was 36 degrees at 
Angelica, Allegany county* on the twenty-fourth. The mean 
monthly range of temperature was 43 degrees; the greatest 
range being 58 degrees at Eden Centre, \ irie county, and the 
least 30 degrees at Dunkirk. The mean daily range was 22 
degrees; the greatest daily range being 48 degrees at South 
Kortright on the twenty-fifth, and the least 1 degree at Platts- 
burgh Barracks on the twenty-second. The mean temperatures 
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of the various sections of the State were as follows: The West- 
ern plateau, 68.7 degrees; the Eastern plateau, 67.7 degrees; the 
Northern plateau, 64.6 degrees; the Coast region, 73.2 degrees; 
the Hudson valley, 70.5 degrees; the Mohawk valley, 67.7 
degrees; the Champlain valley, 68.0 degrees; the St Lawrence 
valley, 67.5 degrees; the Great Lake region, 70.4 degrees, and 
the Central Lake region 71.0 degrees. The average of the mean 
temperatures at twenty-eight stations possessing records for pre- 
vious years was within 0.1 degrees of the normal value. The 
month was warmer than the average July in the Great Lake and 
Atlantic Coast regions, but for the remaining regions the 
departures from the normal were slight 

The mean relative humidity was 73 per cent The mean dew 
point was 59 degrees. 

The average precipitation, as derived from the records of 
eighty-seven stations, was 3.29 inches of rain. The general max- 
imum rainfall, exceeding four inches, occurred on the northern 
and central highlands, and over a limited area of the western 
section. The greatest local monthly rainfall was 7.09 inches at 
Phoenix, Oswego county, and the least was 1.20 inches at Ogdens- 
burgh. The duration and amount of the heaviest rains of July 
are exhibited in the following table of meteorological data. The 
maximum precipitation over the Eastern and Western plateaus 
and the Lake regions occurred on the eighth, when eight stations 
sported amounts exceeding two inches. On the sixteenth a 
very heavy local rain occurred southeast of Lake Ontario; while 
°n the twenty-second an amount exceeding two inches fell in 
the St Lawrence valley; the maximum precipitation at stations 
of the Northern plateau also occurring on that date. The aver- 
age precipitation at twenty-nine stations possessing records for 
previous years was 0.71 inches below the normal amount The 
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rainfall was the least recorded for July at the Weather Bui 
station in New York city, whose period of observation cover) 
twenty-three years; and also at Port Jervis and Angelica 
amounts are the least on record during the respective perk 
of nine and eleven years. 

The average number of days on which the precipitatic 
amounted to 0.01 inch or more was 9.6. The number wa 
deficient, as compared with the general average, in the south-i 
eastern and northeastern sections, and above it on the Eastern] 
plateau and in the Great Lake region. The average number 
clear days was 10.5; of partly cloudy days, 16.2, and of cloudy] 
days, 4.3. The average cloudiness was 41 per cent (overcast — j 
100 per cent). 

The prevailing direction of the wind was from the southwest] 
The average total wind travel at six stations of the United] 
States Weather Bureau and at Ithaca was 5,918 miles. The 
wind travel was greater than usual in both the Coast and Great i 
Lake regions. 

Thunderstorms were reported on the first at three stations of 
northern New York; on the third at fourteen stations of the 
central, western and northern sections; on the fifth at sixteen 
stations throughout the State; on the eighth at nineteen stations 
of all regions; on the twelfth at ten stations in the territory 
between Lake Erie and the Hudson valley; on the thirteenth 
at eight stations of the southern tier of counties, including 
Long Island; on the fourteenth at Waverly and Eden Centre; 
on the fifteenth at fifteen stations in all sections excepting the 
coast; on the sixteenth at two stations in the southwestern 
counties and one in the Hudson valley; on the seventeenth at 
four stations in the southwestern counties and three in the 
Hudson valley and coast; on the eighteenth at Humphrey and 
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at three stations of the Hudson valley and coast; on the nine- 
teenth at LeRoy and Mai one; on the twentieth at LeRoy; on 
the twenty-second at eleven stations of the western, central 
and northern counties; on the twenty-third at Wedgewood and 
Honeymead Brook; on the twenty-sixth at six stations of the 
western and central Sjections; on the twenty-eighth at LeRoy 
and Eden Ceintre; and on the thirty-first at six stations of the 
western, central and northern sections. 

Hail was reported on the first at Number Four; on the fifth 
at Port Jervis, Utica and Hess Roads; on the fifteenth at Hum- 
phrey and Wedgewood; on the eighteenth at Potsdam; on the 
twenty-second at Victor, ;New Lisbon, Number Four, Lebanon 
Springs and Palermo. The storm of the twenty-second was 
especially severe, hailstones as large as hens' eggs falling at 
Palermo, breaking glass and destroying crops; while near Leba- 
non Springs 560 pains of glass were broken. 

Light frosts were reported on the twenty-fourth from four 
stations in the upper valleys of the Central and Western 
plateaus. 

Solar halos were observed on the sixth and twenty-eighth. 

On the eighth a tornado occurred near Lyons, demolishing a 
krge building in course of construction. 

During July the weather of New York! was influenced' by five 
areas of high and eight areas of low pressure; the number of 
depressions being slightly below the average for July of previous 
^ars. Seven centers of depression passed near the northern 
border of the State, or over Canada, on thq second, third, fifth, 
ei ghth, fifteenth, twenty-sixth, twenty -ninth and thirty-first; and 
iu addition to these a low pressure area remained, persistently 
0T er the northeastern coast during the latter half of July, unit- 
l H with* the eastward-moving areas above mentioned. The 
10 



Digitized by 



Google 



154 Ebpobt of the Dibeotob of the 

most strongly developed depressions of the series wei;e those 
passing near the State on the eighth, fifteenth and twenty-sixth; 
the remaining areas having but slight energy. All of the high- 
pressure systems passed over the northeastern States, and 
thence to the central or southern coast; bringing periods of 
fair weather central (for New York) on lie second and seventh, 
tenth and eleventh, twentieth and twenty-first, twenty-fourth, 
and twenty-eighth. The first area was the most persistent of 
the series, remaining near the Atlantic coast line from! the first 
to the seventh. The amount of sunshine was much above the 
average in the southeastern section of the State, but decreased 
to about the usual value near the general storm track further 
north. 

The rainfall, as in June, occurred mainly during thunder- 
storms, the heaviest of which occurred in the central and west- 
ern sections on the eighth and fifteenth, and in the northern 
counties on the fifth, eighth and twenty-second. The disturb- 
ance of the twenty-second was notable for exceptionally severe 
hail and wind storms at many localities between the Great 
Lakes and the Massachusetts border; and dangerous gales were 
also reported from! the southwestern counties on the eighth, and 
from the St. Lawrence Valley region on the twenty-sixth. 

The average temperature for the month was normal; warm 
periods central about the eightff, sixteenth, twenty-second and 
twenty-sixth being * followed by depressions of temperature 
below the average value. The greatest deficiency occurred on 
the twenty-fourth when light frosts were reported on the Cen- 
tral plateau. Heated terms of considerable severity obtained 
about the fifteenth and seventeenth, when a temperature of 95 
degrees was reported at Eochester; the maximum' in the Atlan- 
tic Coast region, however, occurring on the twenty-sixth. 
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The month as a whole was favorable for farming interests, 
excepting as local damage^ resulted from a deficient rainfall. 
Early in the month a drouth was reported from the southeastern 
and northeastern counties, and in portions of the Great Lake 
region; and in these localities the supply of ground-water con- 
tinued to decrease as the month advanced. Haying was gen- 
eral during the first week of July, the season being remarkable 
for a large growth of clover. Wheat and rye harvesting was in 
progress about the middle o$ the month, and continued for the 
most part with favorable weather conditions, giving a good 
yield of grain. The oat harvest was under way by the twenty- 
fifth, the product being below the average amount in most cases. 
Grapes developed well in the western section of the State, but 
were attacked by blight in many vineyards of the Hudson val- 
ley. Corn and other growing crops, although much benefited by 
the hot weather of the second and fourth weeks, scarcely reached 
the stage of growth usual at the season. 
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* Amount included in next measurement. t Not used in computing the averages. 
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rological Summary for August, 1893. 



rage atmospheric pressure (reduced to sea-level and 

Fahr.) for the State of New York during August wa» 
>s. The highest barometer was 30.28 inches at Ithaca 
irteenth; and the lowest was 29.15 inches, also at 

the twenty-ninth. The mean pressure was greatest 
stern part of the State, and least near the Atlantic 
tie mean pressure at six stations of the National 
is about .01 inch below the normal; being above the 
ly at Eochester and Buffalo. 

in temperature for the State -was 68.0 degrees; the 
neral daily mean, 76.7 degrees, occurring on the elev- 

the lowest, 60.9 degrees on the thirty-first. The 
3al monthly mean was 74 degrees at West Point; and 
t was 62.4 degrees at Number Four, Lewis county, 
aum temperature reported during the month was 99 

Eden Centre on the eighth; and the minimum was 33 
t South Kortright on the fourteenth. The mean 
ange of temperature for the State was 46.0 degrees; 
st range, 62.0 degrees, occurring at Eden Centre, and 
12 degrees, at Setauket. The mean daily range for the 
i 21.0 degrees; the maximum daily range being 47 

Eden Centre on the twenty-fourth; and the minimum, 
s at Lyon Mountain on the seventeenth. The mean 
res for the various sections of the State were as fol- 
* Western plateau, 66.7 degrees; the Eastern plateau, 
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67.0 degrees; the Northern plateau, 64.5 degrees; the Coast 
region, 72.0 degrees; the Hudson valley, 70.5 degree 
Mohawk valley, 68.4 degrees; the Champlain valley, 65.4 d 
the St. Lawrence valley, 67.3 degrees; the Great Lake 
08.5 degrees; and the Central Lake region, 69.7 degreei 
average of the mean temperatures at twenty-six stations i 
ing records for previous years was 1.5 degrees above the 
value. At Setauket the mean was the highest recorded 
nine years' observations. 

The mean relative humidity w r as 74 per cent. The me; 
point was 59 degrees. 

The average precipitation for the State was 6.32 in< 
rain, as derived from the records of eighty-six station! 
heaviest precipitation occurred over the Northern j 
exceeding 8 inches; and equally heavy rains also ol 
over a restricted portion of the Eastern plateau. The s 
general rainfall occurred near the Central lakes and the € 
southwestern section, where the amounts were less 
inches. The greatest local rainfall was 12.48 inches at '. 
Washington county; and the minimum was 2.01 inches a 
ing, Cayuga county. Data upon heavy rainfall will be 
in the table of meteorological data. The greatest dai 
cipitation occurred during the passage of West India cj 
as detailed below; the first storm giving an average 
inches in the Coast region, on the twentieth; the seconc 
ages of 2.85 inches on the coast, and 3.19 inches in the 1 
valley, on the twenty -fourth; while on the twenty-ninth 
rains occurred in all sections, the average for the Stat< 
1.66 inches. The average number of days on w r hich £ 
cipitation amounted to 0.01 inch or more was 9.4; the ma 
number occurring over the Eastern plateau, the Mohawk 
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and the extreme northern section, while the least rain frequency j 
was found in portions of the Great Lake region. 

The average number of clear days for the State was 11.2; of 
partly cloudy days, 12.3; and of cloudy days, 7.5. The mean 
cloudiness for the State was 47 per cent (overcast — 100 per 
cent). The minimum cloudiness obtained over the Great Lake 
region, and the maximum over northern New York. 

The prevailing wind direction was from the west. The aver- 
age wind travel at six stations of the National Bureau was 
5,867 miles; the travel being generally in excess of the average 
values. The maximum velocity recorded was 54 miles per 
hour at New York city on the twenty-ninth. i 

Thunderstorms were reported as follows: On the first at 
Honeymead Brook; on the second at Utica; on the fifth at 
Honeymead Brook; on the sixth at twelve stations distributed 
over all regions excepting the southeast; on the seventh at two 
stations of the Hudson valley; on the eleventh at three stations 
of Allegany and Erie counties; on the twelfth at four stations 
of central and eastern New York; on the seventeenth at Eden 
Centre and Waverly; on the eighteenth at five stations of the 
northern, central and western sections; on the nineteenth at 
five stations of central and eastern New York; on the twentieth 
at six stations of the Eastern and Northern pjateaus; on the 
twenty-fourth at Brookfield; on the twenty-fifth at five stations 
of central New York, and at Angelica; on the twenty-seventh at 
fourteen stations of the Central and Northern plateau and the 
Hudson valley; on the twenty-eighth at four stations of the 
Central plateau and at Eden Centre. 

Hail fell at South Kortright on the twelfth, at Angelica and 
Cooperstown on the twenty-fifth; and on the twenty-seventh at 
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Baldwinsville and Rome, the storm at the latter point being 
phenomenally severe, and causing great damage to property. 

Light frosts occurred in the higher valleys of the Central 
p\ateau on the fourteenth. 

Solar halos were observed on the fourteenth; and lunar haloa 
on the sixteenth. 

The data for this summary have been obtained from the 

records of sixty voluntary observers, six stations of the National 

Bureau, five military posts and fifteen special rainfall observers. 

| During August the weather of New York was influenced by 

fiye areas of high and eight areas of low pressure; the latter 

number being less than the average for previous Augusts. 

Between the first and nineteenth four depressions of slight or 

moderate intensity passed eastward over Canada and northern 

Hew York, being nearest this State on the first, fourth, fifth, 

eleventh and seventeenth. All showed a tendency to linger over 

1 the northeastern coast; from which position the third and fourth 

areas spread toward the southwest, prolonging the rain periods 

in the vicinity of New York. This period of slight atmospheric 

disturbance was followed by a remarkable series of West India 

cyclones or hurricanes, three in number. The first moved north- 
it ! 

ward over the Atlantic to the vicinity of New Jersey, and thence 
if/' 

off the coast to the Bay of Fundy; the lowest pressure shown 

]' on the weather maps being 29.3 inches on the twenty-first The 

j [ second passed centrally over New York city on the twenty- 

t; l fourth, with a pressure of 29.28 inches, moving northward over 

h eastern New England to the Canadian coast. The third cyclone 

o j first touched the continent on the shores of the Carolinas, where 

| it caused an enormous destruction of life and property; and con- 

p r tinned its course almost directly northward, passing over central 

E j New York to the St Lawrence valley early on the twenty-ninth, 

I. 
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when the minimum pressure of 29.15 inches was recorded at 
Ithaca. Immediately preceding this last cyclone a moderate dis- 
turbance, which originated near the Pacific coast, passed east- 
ward over Canada to the Gulf of St. Lawrence. 

The anticyclonic areas throughout the month were of slight 
intensity, and no unseasonably low temperatures resulted from 
their passage near this State. These areas, with their corres- 
ponding periods of fair weather, were central in the vicinity of 
New York respectively on the eighth-tenth, thirteenth-fifteenth, 
twenty-second-twenty-third, and thirtieth-thirty-first. In addi- 
tion to this number, a local " clearing condition " developed over 
the Eastern States and coast on the twenty-sixth. 

During the greater part of the month the average temperature 
of the State departed but little from the normal value; but the 
mean value for the month was raised 1.5 degrees above the nor- 
mal by the hot weather of two periods between the ninth and 
twelfth, and twenty-fourth and twenty-ninth, respectively. The 
general maximum for the month occurred on the eleventh. . The 
departures below the normal were much less in amount, the 
only cool periods worthy of remark occurring on and about the 
fourteenth and thirtieth; light frosts being reported, .on the 
former date, from a few high valleys of the Western plateau. - 

Hot, bright weather obtained during the first and second 
weeks of August, and a serious drouth prevailed which was 
scarcely broken by the light general rains of the first, sixth- 
seventh and twelfth. During the latter half of the month, how- 
ever, rains were frequent and heavy, materially improving the 
condition of all late crops. Violent winds and heavy rains 
caused a considerable damage to tree fruits in the vicinity of 
the coast on the twenty -f ourth ; while the hurricane of the 
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twenty-ninth occasioned a serious loss of fruit, 
hops and buckwheat in all sections. 

Oat-cutting was well under way by the eighth, 
barley and rye crops had, by that time, been s( 
condition. Prospects for the tree fruits and pot; 
discouraging during the drouth, but showed som 
later. Grapes maintained an excellent conditioi 
some vineyards of the Central Hudson valley. 1 
month the rainfall in the northern section of 
larger than elsewhere, and crops in that region 
vigorous condition. 

A loss of barns or other buildings from lightnin 
from New Lisbon, Lowville and Gloversville c 
seventh; from Lebanon Springs on the ninete* 
Malone on the sixth. 

Notes on the hurricane of the twenty-ninth 
streams overflowing, timber blown down; South 
Domenal storm, considerable damage to fence 
Waverly, trees blown down and other damage; 
from, south; Honeymead Brook, wind eight on 
trees broken, etc.; Stillwater, high wind; Malone. 
roads and bridges; -Eden Centre, fences and trees 1 
23 
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♦Mean of tri-daily observations. $Mean of the maximum and minimum by the Draper 
and minimum of the ordinary self -registering thermometers. The means from the tri-daily 
received too late to be used in computing averages. 
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Meteorological Summary for September, 1893. 



rage atmospheric pressure (reduced to sea-level and 
i Fahr.)) for the State of New York during September, 
inches. The highest barometer was 30.38 inches at 
1 the twelfth; and the lowest was 29.54 inches, also 
, on the sixteenth. The) mean barometer was highest 
theastern part of the State, and lowest near the. Great 
he average of the mean pressure at six stations of the 
Bureau was 0.03 inch below the normal value, 
in temperature of the State, as derived from the records 
ven stations, was 57.0 degrees; the highest general 
n being 67.7 degrees on the fourteenth, and the lowest 
*es on the thirtieth. The highest local monthly mean 
degrees, at New York city; and the lowest was 50.3 
t Number Four, Lewis county. The maximum tempera- 
ted during the month was 86 degrees at Waverly on the 
at Erie, Pa., on the* fifth and seventh; while the mini- 
25 degrees at South Kortright^ on the thirtieth. The 
ithly range of temperature was 43 degrees; the greatest 
ng 55 degrees at Varysburgh, and the least 35 degrees 
et. The mean daily range was 19 degrees; the greatest 
ge being 44 degrees at Varysburgh on the twenty-fifth, 
least 3 degrees at Plattsburgh Barracks on the six- 
Phe mean temperatures of the various sections of the 
re as follows: The Western plateau, 57.2 degrees; the 
lateau, 56.0 degrees; the Northern plateau, 52.2 degrees; 
: region, 62.0 degrees; the Hudson valley, 58.5 degrees; 
stwk valley, 56.7 degrees; the Champlain valley, 54.6 
the St. Lawrence valley, 55.0 degrees; the Great Lake 
D.3| degrees; and the Central Lake region, 58.0 degrees. 
age of the mean temperatures at twenty-three stations 
g records for previous years was 2.5 degrees below the 
the values being deficient at all stations excepting Fort 
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Niagara. The month was the coldest September on record at 

the weather bureau stations at Albany and Oswego, whose 

jrecords cover nineteen and twenty-three years, respectively. 

!Phe temperatures were also the lowest recorded for this month 

at Honeymead Brook, Plattsburgh and Potsdam. 

The mean relative humidity was 77 per cent. The mean dew 
point was 51 degrees. 

The aVerage precipitation, as derived from the records of 

seventy-eight stations, was 3.20 inches of rain. The heaviest 

precipitation, ranging between 4 and 6 inches, obtained over 

limited areas of the three plateaus and the eastern highlands;, 

■while the least general amount is found on the shores of Lakes 

Erie and Ohamplain, and the St. Lawrence and Delaware rivers. 

I The maximum local amount was 5.96 inches at Newark valley, 

and the minimum was 1.13 inches at Erie, Pa. The duration 

and amount of the heaviest rains of September are exhibited in 

the following table of meteorological data. In western New 

York and the Eastern and Northern plateaus, the heaviest rains 

occurred generally on the seventh, and in the coast and Hudson 

: valley on the fifteenth and sixteenth. The average precipitation 

1 at twenty-four stations possessing records for previous years 

was 0.21 inch Ibelow the normal amount. The rainfall at Erie, 

Pa., was the least recorded for September during twenty-one 

years of observation. Excesses over the normal occurred at 

seven scattered stations. 

The average number of days on which the precipitation 
amounted to 0.01 inch or more was 9.4. The number was in 
excess of the general average in the Eastern and Northern 
plateaus, the St. Lawrence valley and Great Lake region. The 
average number of clear days was 9.3 ; of partly cloudy days, 10.6, 
and of cloudy days, 10.1. The average cloudiness was 53 per 
cent (overcast = 100 per cent), which is considerably above the 
usual amount for this month. 

The prevailing direction of the wind wais from the west The 
average total wind travel at six stations of the National Bureau 
was 6,829 miles; being above the average for previous years at 
all stations, 
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Thunderstorms were reported at Eden Centre on the first; at 
Humphrey and Rondout on the fifth; on the seventh at twenty 
one stations in all but the northern section ; on the fifteenth at 
nine stations of all regions; on the sixteenth at five stations of 
central and southeastern New York; on the eighteenth at Eden 
Centre; on thfe nineteenth at Eden Centre and Humphrey; at 
Eden Centre on the twenty-second, twenty-third, twenty-fourth 
and twenty-fifth; and on the twenty-eighth at Eden Centre and 
Baldwinsville. 

Hail fell generally over the southern tier of counties on the 
seventh and fifteenth; at Angelica and Arcade on the sixteenth, 
and at Eden Centre on the seventeenth and eighteenth. 

Light frosts occurred in the Hudson valley on the second ; over 
the plateaus on the third and ninth, and in the northern section 
on the eighteenth. Killing frosts were reported from the north 
ern section on the twenty-first, and generally from exposed locaJi- 
ties after the twenty-fifth. 

The data for this summary have been obtained from the rec- 
ords of forty-nine Voluntary Observers, six Weather Bureau 
Stations, five Military Posts, and seventeen Special Rainfall 
Observers. 

During September the weather of New York was influenced 
by eight areas of high and nine areas of low pressure; the latter 
being about the usual number of storms passing near this State 
in September of previous years. With two exceptions these 
depressions moved eastward over Canada or northern New York; 
the dates of nearest approach to this State being the first, fifth, 
seventh, sixteenth, twenty-first and twenty-fifth. A powerful 
cyclone which remained over the Gulf of Mexico and southern 
, States from the seventh to the twelfth tended to give northerly 
winds and a decrease of temperature in the central and northern 
States. The last storm of the month, which was central over the 
Atlantic ocean beyond the New England coast on the twenty- 
eighth and twenty-ninth, caused light rains in the northeastern 
States on these dates. The .depressions which passed near the 
State during the first half of the month were moderate in 
strength, and the accompanying rainfall was slight, excepting 
in the case of the third area. This disturbance gave rise to a 
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severe thunderstorm through the southern tier of counties on 
the seventh, attended by high winds and hail. Buildings were 
unroofed or demolished, crops destroyed, and a large quantity of 
timber prostrated by this storm; the damage in the Chemung 
valley being estimated at over $200,000. The storm of the sixth 
developed a steep pressure gradient and gave the maximum 
wind velocities of* the month along the lakes, with general rains. 
The areas of high pressure, which were more numerous than 
usual, passed eastward in the vicinity of New York on and about 
the second, sixth, ninth, twelfth, seventeenth, twenty-first, 
twenty-fourth, and twenty-sixth to thirtieth. The central pres- 
sure within these areas was but little above the normal, except- 
ing in the case of the third, fifth, and eighth of the series, which 
gave barometer readings of about 30.4 inches. The last anti- 
cyclone of the month caused the first general frost of the season 
and a snowfall amounting to several inches in the mountainous 
regions of the State. 

The average temperature of the State was below the normal 
on every day excepting the thirteenth, fourteenth, fifteenth and 
nineteenth. The most noteworthy depressions of temperature 
occurred in conjunction with the persistent low pressure over 
the southern States early in the month, and with the extensive 
area of high pressure covering the northeastern States during 
the last week. Owing in part to the prevalence of cloudy 
weather, however, the temperature did not fall so low as it fre- 
quently does in September, and serious frosts were generally 
averted until the close of the month. 

By the first of September rye seeding and tobacco cutting were 
in progress, and hops had been picked in the neighborhoods of 
Dutchess county. Corn was generally cut during the first week, 
with favorable weather, and the conditions were also favorable 
for seeding and other farm work. By the middle of the month 
rye seeding was completed in the southeastern section, buck- 
wheat was being harvested; tobacco was nearly all housed. In 
the north, during the third week the weather was unfavorably 
cool and wet, and the potato crop was seriously threatened with 
rot Crops were fortunately generally secured before the killing 
frost of the thirtieth. 
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thermograph. Means for all stations not otherwise indicated are derived from th 
observations are derived by the formula (7 a. m. + 2 p. m. + 9 p. m. -f- 9 p. m.) -+- 4. 
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Champlain Valley .... 
Plattsburgh Barrack?. 
St. Lawrence Valley . . 

Madison Barracks 

Canton* 

North Hammond 

Potsdan* 

Great Lakes 

Buffalo 

Rochester 

Fort Niagara 

Baldwinsville 

Oswego 

Palermo 

t*yons 

Erie, Pennsylvania 

Central Lakes 

Geneva 

Iti 



Average departure. 



County. 



J 

n 



Allegany 

Cattaraugus.. 

Chemung. 



Otsego . 
Tioga .. 



Lewis . 



New York . 
Suffolk 



Albany . . . 
Dutchess. 



Orange. 
Ulster .. 



Oneida . 



Clinton. 



Jefferson 

St. Lawrence... 



Erie 

Monroe ... 
Niagara . . . 
Onondaga . 
Oswego ... 



Wayne . 
Erie 



Ontario.... 
Tompkins . 



Temperature — (Degrees Fahr). 



59. 

60. 

60. 

60. 

62, 

57, 

61, 

61 

61, 

61 

59 

61 

59 

59.8 

68. 

61. 

61. 

60. 



1854 
1888 
1851 
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1854 



1887 



1871 
1886 



1874 
1884 
1888 
1848 



1834 
1862 
1866 
1828 

1871 

lb7l 
1829 
1849 
1871 
1854 
6J1860 



1878 



1S56 
1879 



1893 
1893 



1893 
1898 



1893 



1893 



lt93 



1892 



1892 
1898 



1898 
1892 
1892 



1893 
1893 
1898 
1893 
1893 
1893 
1892 
1893 

1892 
1893 



57.7 
556 
57.0 
60.4 
56.8 
54.4 
59.3 
58.1 
58.1 
63.0 
64.0 

1 
59.4 


56.2 
58.9 
63.5 



54.8 
54.8 
55.4 
58.1 



-1.9 
-^.2 
-2.2 
-1.2 
-0.7 
-1.2 
-0.2 
-4.1 
-4.1 
-1.4 
-1.8 
-1.4 
-3.6 
-8.7 
-4.6 
-4.6 
—1.6 



61.1 
64.5 
66.6 



-4.8 
—4.8 
—3.6 
—2.6 



Extremes 
Monthly T 
Temperature 
Septembe 



66.7 
64.3 



69.9 
66.9 



70.9 
64.9 



70.4 

67.7 



64.4 



65.8 



52.6 
59.8 
61.0 
59.0 
1 

58.1 
57.0 
55.7 



62.0 
57.4 



57.4 



—2.0 
—0.8 
—2.6 
+0.2 
-1.3 
-4.4 
-4.1 



68.9 
70.4 
67.4 
64.0 



71.8 
71.2 
67.1 



—1.8 
—8.6 



-2.5 



70.0 
67.8 



71.7 



67.6 
71.2 



1855 
1844 
1891 



3. 
52. 
56.9 



1881 
1891 



1884 
1891 



1881 
1884 



1870 
1831 



1891 



'48-'81 



1865 
1881 



1846 



1881 
1881 
1891 



53.9 
55.7 



60.8 

61 .a 



60.1 
56.' 



52 



54.1 



1881 67.1 
1881 54.1 



1881 



58.1 



1865 
1881 



* Location of the instruments has been < 
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Meteorological Summary for October, 1893. 



The average atmospheric pressure (reduced to sea-level and 32 
degrees Fahr.) for the State of New York during October was 
30.08 inches. The highest barometer was 30.57 inches, at Ithaca, 
on the nineteenth; and the lowest was 28.86 inches, at Ithaca, 
on the fourteenth. The mean pressure decreased from 30.13 at 
the eastern border of the State, to 30.05 in the vicinity of Lake 
Erie. The average of the mean pressures at six stations of the 
National Bureau was about 0.02 inches above the normal ; the, 
pressure being below the usual value in western New York, but; 
much above it in the eastern section. 

The mean temperature for the State was 51.0 degrees; t 
highest general daily mean, 59.9 degrees, occurring on the ele 1 
enth, and the lowest, 33.3 degrees, on the 30th. The highest 1 
local monthly mean was 57.6 degrees, at New York City; and 
the lowest was 47.3 degrees, at Number Four, Lewis county. The 
maximum temperature reported during the month was 86 
degrees, at Humphrey, on the twelfth; and the minimum was 
12 degrees, at Brookfield, on the thirty-first. The mean monthly 
range of temperature for the State was 51.0 degrees; the greatest 
range, 65.0 degrees, occurring at Humphrey, and the least, 39 
degrees at Setauket. The mean daily range for the State was 
19.0 degrees; the maximum value being 49 degrees, at Waverly, 
on the eleventh, and the minimum, 1.0 degree, at Plattsburgh 
Barracks, on the twenty-fourth. The mean temperatures for the 
various sections of the State were as follows: The Western pla- 
teau, 49.8 degrees; the Eastern plateau, 49.6 degrees; the North- 
ern plateau, 48.2 degrees; the Coast region, 56.3 degrees; the 
Hudson valley, 51.8 degrees; the Mohawk valley, 51.2 degrees; 
the Champlain valley, 49.0 degrees; the St. Lawrence valley, 50.6 
degrees; the Great Lake region, 52,0 degrees; and the Central 
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Lake region, 51.9 degrees. The average of the mean tempera- 
tures at twenty-two stations possessing records for previous 
years was 2.8 degrees above the normal; all stations reporting 
values above the normal. 

The mean relative humidity was 76 per cent. The dew point 
was 44 degrees. 

The average precipitation for the State was 2.41 inches of rain 
and melted snow. The heaviest general rainfall occurred in 
lower Hudson valley and Coast region, ranging from four to 
six inches; while near the St. Lawrence river and Lake Oham- 
plain the amount was less than one inch. The greatest local 
monthly precipitation was 6.07 inches at Bedford, and the least 
was 0.63 inches at Ogdensburg. Data upon heavy rainfall will 
be found in the table of meteorological data. The first heavy 
rains of the month occurred on the fourteenth, the average 
amount over the Western plateau on that date being 1.07 inches. 
The heaviest precipitation of the month along the coast occurred 
on the twenty-third, with an average of 1.80 inches for the 
region. The average amount at coast stations on the twenty- 
eighth was 1.38 inches. The average total rainfall at twenty- 
few stations possessing records for previous years was 0.72 inch 
below the normal. The only excesses occurred at four stations 
of the southeastern section, and at Humphrey. The average 
number of days on which the precipitation amounted to 0.01 inch 
or more was 7.1. 

The average number of clear days for the State was 12.6; of 
Partly cloudy days, 9.5; and of cloudy days, 8.9. The mean 
cloudiness for the State was 47 per cent. 

The prevailing wind direction was from the southwest. The 
average wind travel at six stations of the National Bureau was 
7,666 miles; being in excess of the usual value in all sections of 
the State. The maximum velocity recorded was 61 miles per 
hour at Buffalo on the fourteenth. 

Thunderstorms were reported from Honeymead Brook on the 
fourteenth, and from South Canisteo and Ogdensburg on the 
twenty-fQurth. 
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Hail fell at South Canisteo on the fourteenth and twenty- 
eighth, and at Eden Centre on the twenty-second and twenty- 
eighth. 

Solar halos were observed on the thirteenth and twenty-sixth, 
and lunar halos on the nineteenth, twentieth and twenty-second. 

Light frosts occurred on the first, second and eleventh, and 
killing frosts on the seventeenth, twenty-sixth and thirtieth. 

The data for this summary have been obtained from the 
records of forty-nine Voluntary Observers, six stations of the 
National Bureau, five Military Posts and sixteen Special Bain- 
fall Observers, 

During October the weather of New York was influenced by 
seven areas of' high and eight areas of low pressure; the latter 
number being the usual storm frequency for October of previous 
years. Six depressions, originating on the western side of the 
continent or over the Pacific ocean, passed eastward in the 
vicinity of the State on the fourth, seventh, ninth, twenty-fourth, 
twenty-seventh and twenty-eighth; their centers in all cases 
being well beyond the northern border of New York. Of this 
series, the disturbances of the seventh, twenty-fourth and twenty 
eighth were the most energetic, causing gales along the lakes, 
with but moderate precipitation. The Atlantic States were also 
visited by the two West India cyclones during the month; the 
first, passing northward over western New York on the four- 
teenth, gave the lowest barometric reading recorded in this 
vicinity for many years, and was accompanied by a hurricane 
and heavy rains. The second tropical cyclone moved from the 
Gulf to the Middle Atlantic States, giving a large rainfall and 
high winds northward along the coast on the twenty-third; and 
thence passed eastward over the ocean on the following day. 

During the first half of the month anticyclonic areas of slight 
or moderate intensity passed in the vicinity of New York between 
the first and fourth, seventh and eighth, and tenth and thir- 
teenth. Fair weather was prevalent during this period, with 
temperatures considerably above the normal. A general and 
marked increase of pressure followed the severe storm of the 
fourteenth, and during the succeeding six days the barometer 
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ranged from 30.4 to 30.6 inches over New York. The depres- 
sion of temperature accompanying this area was most marked 
on the sixteenth and seventeenth, wEen the first killing frost 
of the season occurred in many localities of central and eastern 
New York; in most cases being preceded by a light fall of snow. 
A high pressure area passing over the State about the twentieth, 
was of small intensity, and the weather grew warmer until 
the twenty-fourth, when the mean temperatures at all stations 
approached closely to the maximum for the month. The sixth 
and seventh anticyclones gave a decided fall of temperature on 
the twenty-sixth and twenty-ninth and thirtieth, with general 
frosts and a very light snowfall. 

Corn cutting was nearly completed by the close of September, v 
and potatoes were being rapidly secured, the crop being gener- 
ally better than had been anticipated. The liean crop was 
gathered early in the month, and escaped damage from frost 
The apple crop proved very light, the pear crop fair. Grapes 
were in most cases abundant and of excellent quality, and were 
secured without damage from frost. 

The following are notes on . the severe cyclone of the four- 
teenth: Friendship, unusually severe storm, considerable dam- 
age to buildings and trees; Humphrey, trees and fences blown 
down; Wedgewood, severest storm of the season, many build- 
ings unroofed; Ithaca, many trees uprooted and buildings dam- 
aged; Binghamton, trees uprooted, buildings unroofed and other 
damage, amounting to several thousands of dollars; Turin, strong 
gale from south, buildings unroofed and other damage; Honey- 
mead Brook, gale from southeast, forced 6 on scale of 10; Bald-' 
winsville, trees blown down and other damage. 



Digitized by 



Google 



216 



Rkpoet of the Dibeotob of the 

Meteorological Data 



Location of Stations. 


Barometer. 


HUMIDITT. 


Tim 


stations. 


County. 
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! 
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49.8 

47.8 
48.4 
47.9 

50.4 
t50.8 
♦58.5 

50.1 

50.6 
52.0 


I 


Western Plateau 




Rfi 


Alfred Centre 


Allegany 

Allegany 

Allegany 

Cattaraugus . . . 
Chautauqua . . . 

Chemung 

Genesee ....... 

Livingston 

Niagara 

Ontario 

Schuyler 

Steuben 

Steuben 

Wyoming 

Wyoming 
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1340 
1650 
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1260 
863 

888 

625 
616 
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Italy Hill 


Yates 
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50.9 
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47.6 

58.2 
51.8 
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48.6 
48.4 

51.6 
49.5 

48.2 
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Broome 

Chenango 

Cortland 

Delaware 

Madison 

Orange. 
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1120 
1700 
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660 
470 
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Essex. 










Amperoand " 


Franklin 

Fulton 


1600 
802 






Gloversville 


.. 










47.9 




Blue Mt Lake 


Hamilton 












Constableville 


Lewis 


1246 

900 
1571 
1240 


80 M 














Lowville , 


Lewis , 
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Meteorological Data 


Location of Stations. 


Barometer, 


Humidity 
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* Mean of the tri-daily observations. % Mean of the maximum and minimum by the 

from the tri-daily observations are derived by the formula (7 a.m. -f 2 p.m. f 9 p. m. 4- 9 p. 
within twenty-four hours. $ Means for twenty-one days. 

(a) 11, 12; (0) 8, 12; (c) 9, 12; (d) 9, 11; (e) 12, 18; (/) 9. 18; (xf) 80, 81; (K) 29, 81; (O*. 11; 
(u) 28, 80; (v) 16, 28; (10) 4, 28; (x) 15, 16, 25; (y) 16, 25; (*) 16, 25; (oa) < 80; (a&) 4, «. 
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'i848 



1881 
1878 
1849 
1878 
1862 
1885 



1857 
1885 



during the period covered by the record. 
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ic pressure (reduced to sea-level and 
State of New York during November 
ghest barometer was 30.70 inches at 
i the lowest was 29.48 inches at Num 
on the fifteenth. The mean pressure; 
*rn portion of the State, being 30.12 
r; while at Erie, in the Great Late 
)5. The average value at six stations 
as about 0.02 inch above the normal; 
irring at eastern stations, 
for the State was 37.4 degrees; the 
ean, 49.4 degrees, occurring on the 
2.2 degrees, on the twenty-sixth. The 
jql was 44.0 degrees at New York city; 
egrees at Number Four, Lewis county. 
*e reported during the month was 73 
linthand eleventh; and the minimum 
at Lowville on the twenty-sixth. The 
temperature for the State was 48.0 
f t e, 65.0 degrees, occurring at Lowville, 
,t Cortland. The mean daily range for 
the maximum value being 41 degrees 
i seventh, and the minimum 1.0 degrees 
the twenty-third. The mean tempera- 
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tures for the various sections of the State were as follows: 
The Western plateau, 36.6 degrees; the Eastern plateau, 35.7 
degrees; the Northern plateau, 33.0 degrees; the Coast region, 
43.0 degrees; the Hudson valley, 38.3 degrees; the Mohawk val- 
ley, 37.0 degrees; the Champlain valley, 30.2 degrf~«- +*»*> a+ 
Lawrence valley, 36.7 degrees; the Great Lake ] 
degrees, and the Central Lake region, 39.2 degrees. ' 
of the mean temperatures at twenty-five stations 
records for previous years was 0.2 degrees above 
The temperature was generally in excess of the no 
northwestern section, and deficient in the Hudson t 

The mean relative humidity was 74 per cent. Th< 
point was 31 degrees. 

The average precipitation for the State was 2.1 
rain and melted snow, as derived from the records 
eight stations. The heaviest general rainfall, rangir 
to four inches, occurred on the northern and wester 
and the southeastern part of the State; while in 
Hudson valley and the Central Lake region, the t< 
was less than one inch. The greatest local precip 
5.59 inches at Eden Centre, Erie county, and the le* 
inches at Stillwater. Data upon heavy daily rain 
found in the following table of meteorological data. 
est precipitation of the month occurred on the foi 
Atlantic Coast region, but elsewhere on the twenty 
twenty-ninth. The heaviest snowfall during Novemt 
on the highlands east of Lakes Erie and Ontari< 
amounts ranging from twenty to thirty inches. Ovei 
highlands generally the total averaged about five ii 
to the Atlantic Coast region the amount was in 
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The average precipitation at twenty-three stations possessing 
records for previous years was 0.77 inch below the normal. 
Deficiencies occurred at all stations excepting Port Jervis and 
Lowville. At Albany the amount was the least for November 
during twenty years of observation, and at Ithaca was the least 
since 1880. 

The average number of days on which the precipitation 
amounted to 0.01 inch or more was. 9.1; the number of rainy 
days being much in excess of this average along the lakes, and 
below it in the Coast region. The average number of clear days 
for the State was 6.9; of partly cloudy days, 11.4; and of cloudy 
days, 11.7. The mean cloudiness for the State was 57 per cent 
The greatest cloudiness obtained over the Western plateau and 
the Central Lake region, and the least in the southeastern part 
of the State. 

The prevailing wind direction was from the southwest. The 
average total wind travel at six stations of the National Bureau 
was 8,568 miles, which is above the average for this month in 
previous years. The maximum velocity recorded at any of the 
above stations was fifty-two miles per hour at Buffalo, on the 
twenty-second. 

Thunderstorms were observed at LeRoy and Baldwinsville on 
the second. 

Hail fell at Setauket on the fifteenth; at South Canisteo on the 
twenty-first, twenty-second and twenty-seventh, and at LeRoy 
on the twenty-first. Sleet was reported at Honeymead Brook 
on the nineteenth and twenty-third, and at Eden Centre and 
Hess Roads on the twenty-seventh, at Eden Centre and Turin 
od the twenty-eighth, and at Turin and Friendship on the 
twenty-ninth. 



Digitized by 



Google 



State Meteobologioal Buebatt. 283 

Solar halos were reported on the seventh, eighth, ninth, 
twelfth, fourteenth, twenty-first and twenty-ninth; and lunar 
halos on the fifteenth, twentieth and twenty-second. 

The data for this summary have been derived from the records 
of fifty-two Voluntary Observers, six Stations of the 
Bureau, five Military Posts and eighteen Special 
Observers. 

During November the weather of New York was ii 
by six areas of high and eight areas of low pressure; th< 
of the latter being somewhat below the average for tl 
in previous years. From the first to the twenty-tl 
depressions moved eastward across the continent near t 
ern border of the United States; passing centrally 
eastern Canadian provinces on the second, thirteenth- 
seventeenth-eighteenth, nineteenth and twenty-third. 
also appeared off the central Atlantic coast on the ni 
moved quickly northeastward beyond the field of obs 
The depressions of this series were, for the most pai 
and irregular in form, this being the case especially 
third and fifth, which covered eastern Canada from 
teenth to the fifteenth, and from the seventeenth to 1 
teenth, causing a southerly wind circulation and a mai 
of temperature. The rainfall accompanying these sto 
moderate in amount; the heavy precipitation which occ 
the Coast region on the fourth being due to a high pres 
tern which caused an inflow of moist air from the oce 
sixth depression was an energetic storm which, although 
eastward considerably northward of this State, cam 
high winds along the lakes, and a copious precipitation 
em and southeastern New York on the twenty-third. ( 
30 
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severe winter weather of the year succeeded this storm; and the 
two depressions which followed also pursued a course common 
during the winter, passing from the northwestern States to the 
central Mississippi valley, and thence northeastward to the 
coast The first of these, a sharply defined storm, passed over 
Canada on the twenty-eighth, giving a heavy general precipita- 
tion and high winds. The second storm passed northeastward 
directly over this State, but with decreasing energy, giving only 
^ moderate rains which fell mainly near the lakes. 

\ The anticyclones in general moved from the Pacific coast to the 

i central or southern States, and thence to the northern or cen- 

'* tral Atlantic coast, spreading over New York in most cases. 

The persistence of several of the areas over the northeastern 
States gave a greater proportion of fair days than is common 
during November; this being ttfue especially of the period 
between the fourth and the twelfth, when the weather was- 
governed mainly by two large high pressure systems. Follow- 
ing these, a rise of pressure occurred over the southern States 
on and about the seventeenth, while on the twentieth and 
twenty-first a ridge of high pressure extended from the lakes to 
the Gulf of Mexico; the first area giving an increase and the 
latter a decrease of temperature. The fifth an<J last anticyclone 
of November passed from the central to the eastern States on 
the twenty-fifth-twenty-seventh, with a central pressure of 30.7 
inches, and was accompanied by the lowest temperatures of 
the month; but mild weather again prevailed as the area passed 
. eastward over the Atlantic. 

Plowing and other farm work were general during the first 
half of the month, and winter crops maintained a good condition 
in most cases, although ground water was very low in portions 
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of the central Bftfdson valley and the vicinity of the Great and 
\ Central Lakes. At Malone, Franklin county, soft maples were 
xlding, strawberries and dandelions in bloom, and meadows 
een, on the fifth. The ground was protected by snow to some 
tent during the cold period near the close of the month; the 
nount being sufficient to make good sleighing on the south- 
estern highlands. 

Sharp earthquake shocks occurred in the St. Lawrence valley 
rtrween 11.45 and 11.47 a. m. on the twenty-seventh, and also, 
ith lesser intensity, in the Hudson valley from five to ten 
Linutes later. No serious damage resulted. 
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RlPOBT OF THE DlBBOTOB OF THE 

Meteorological Data 



Location of Stations. 


Barometer. 


Humidity. 


Tot 


STATIONS. 
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Hudson Valley — (Con.) 

Poughkeepsie 

Wappinger's Falls .... 
West Point 


Dutchess 
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89.1 
39.0 
40.7 
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59 


Orange 

Putnam 

Putnam 

Saratoga 


167 
546 

500 






















Boyd's Corners 
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38.0 


37.4 

J38.2 

87.0 
87.0 

35.3 
35.2 


58 


Rondout 


Ulster 


150 


















57 
























64 


Rome 


Oneida 


445 


.... 


















64 


Champlain Valley .... 






















58 


Plattsburgh Barracks. 
Port Henry 


Clinton 

Essex 


125 
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Glens Falls. . . *. 


Warren 

Washington . . . 


340 
























Whitehall 
























St. Lawrence Valley., 
























36.7 
34.3 
38.6 


67 


Malone 


Franklio 

Jefferson 

Jefferson 

St. Lawrence.. 
St. Lawrence.. 
St. Lawrence.. 
St. Lawrence.. 


819 
266 
486 

304 
300 
258 
300 


















34.0 


61 


Madison Barracks 


















67 


Watertown 






















Canton 
























North Hammond 


















38.2 
36.6 
34.4 


89.0 
87.1 
*34.4 

88.0 
#9.6 
40.0 
38.8 

38.7 
39.0 
41.2 
89.4 

87.8 


65 


Ogdensburgh 


















65 


Potsdam 




















Great Lakes 


















69 


Dunkirk 


Chautauqua . . . 
Erie 


590 
690 
690 

520 
621 
963 
330 

390 
521 
304 

460 
407 
681 




















68 


Buffalo 


30.01 


30.65 


26 


29.51 


22 


1.14 


70 


30 




6f 


Eden Centre 


Erie 


69 


Brockport 


Monroe 

Mon* oe 

Niagara 

Niagara 

Onondaga 

Orleans 

Oswego 

Oftwearo 

Wayne 

Erie 




















65 


Rochester 


30.08 


30.70 


26 


29.58 


22 


1.12 


76 


31 




66 


Fort Niagara 


68 


Hess Road Station .... 














81 


82 


37.4 


65 


Baldwinsville 














64 


Albion 


36!05 


30.68 
















Oswego 

Palermo 


26 


29.56 


28 


1.12 


72 
67 


29 
26 


35.9 


88.0 
35.9 


65 
66 


Lyons 
















Erie, Pennsylvania. . . . 
Central Lakes 


30.05 


30.65 


26 


29.50 


21 


1.15 


70 


30 




40.0 

39.8 
38.5 
89.2 

42.9 
38.8 
36.6 

lf.4 


65 




78 


Fleming 


Cayuga 

Ontario 

Schuyler 

Seneca 


1000 
459 

787 
7J9 
798 


















37.6 
38.'9 


65 


Geneva 


















68 


Watkins 


















78 


Romulus 














80 


30 




68 


Ithaca 


Tompkins 


30.07 
30.08 


V) 70 


26 


29.48 


15 


1.12 


69 


Mean 


74 


31 


78 















♦Mean of the tri-daily observations. $Mean of the maximum and minimum by the 

from the tri daily observations are derived by the formula (7 a. m. -f- 2 p. m. -|- 9 p. m. + 9 
within twenty -four hours. § Means for twenty-one days. 

(a) 3, 9; (6) 2, 3, 6: (c) 2, 3; (d) 2, 17: (e) 4, 7, 11 ; (/) 1, 2; (£) 9, 11 ; (K) 26, 27; (t) 16, 85. 26; (j) 
(O 7, 17; (u) 17, 27; (v) 1, 2, 6; (w) 2, 6; (*) 9, 10, 11; (y) 10, 13; iz) 1, 7; (ad) 24, 25; (afc) 4, H, 
(6c) 4, 25; (6d) 20, 23; (oe) 24, 26; (6/) 23, 24; («c) 9, 20; (cd) 19, 80; (ce) 4, 21, 26; (c/) 4, 24. 
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foe Novembeb, 1893 — (Concluded). 



pkrature— (In Degrees Fahr.) 
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Draper thermograph H Report received too late to be used in computing means. TJ 
P- M.)-«-4. t Blank indicates that the duration is not shown in the original record 

£. 25; (k) 24, 25, 26, 27; (m) 23, 26, 27; (n) 20, 24, 26; (p) 23, 30; (a) 6, 9; (r) 1, 17; 1 
25, 26; (oc) 4, 19, 24, 26; (ad) 23, 28; (ae) 4, 8, 24; (a/) 8, 24; (ag) 8, 20, 28, 26, 26; (6 
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Daily and Monthly Mean Tem 



STATIONS. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


13 


13 


14 


Western Plateau. . 

Alfred Centre 

Angelica 


49 
49 
50 
48 
48 

60 


52 
50 
50 
49 
54 

54 


43 
89 
40 
42 
50 

44 


85 
82 
85 
35 
89 

88 


88 
85 
88 
40 
41 

88 


48 
48 
37 
42 
46 

45 


43 
42 

40 
39 
48 

48 


46 
44 

44 
44 
46 

50 


43 
45 
88 
42 
49 

44 


40 

S 

43 
46 

41 


42 
43 
86 
41 
48 

45 


43 
42 
88 
40 
46 

48 


42 

89 
43 
42 
40 

41 


87 
85 
85 


Friendship 


86 


Humpnrey 


88 


Arkwright$ 

Elmira* 


86 


Le Roy 


49 
50 

50 


51 
51 

56 


45 
42 

48 


87 
85 

40 


37 
36 

89 


41 
41 

46 


48 

39 

49 


46 
46 

46 


48 
40 

44 


85 
36 

40 


40 
40 

89 


44 
42 

46 


44 
46 

44 


41 


Mount Morris 

Lockport J . 


40 
39 


Victor 




Wedgewood 

Addison 


46 

47 

50 
50 
53 


50 . 
49 

48 
58 
56 


42 
45 

41 
42 
44 


84 
35 

S3 
34 
34 


36 

88 

36 
88 
40 


42 
42 

42 
42 

49 


42 

40 

88 
42 

46 


45 
48 

46 
46 
49 


41 
44 

43 
45 
45 


44 

38 

37 
38 
43 


45 
40 

40 
42 
47 


42 

40 

38 
43 
48 


42 

44 

42 
40 
45 


38 

88 


South Oanisteo 

Arcade 


37 
3ft 


Varysburgh 

Italy Hill 


89 


Eastern Plateau. . . 

Bingham ton 

Oxford 


42 
46 
42 
48 

42 
44 
40 

89 
42 

?8 

45 
44 
40 

40 


48 
50 
50 
48 

48 
49 
45 

42 

47 
49 

51 
52 
44 

46 


44 
42 
44 
40 

42 
43 
50 

48 
89 
45 

41 
46 
46 

42 


84 
32 
31 
34 

30 
88 
40 
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82 
80 

32 
34 
37 
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40 
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35 
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40 
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87 
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34 
86 

82 


39 
40 
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36 
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38 
45 
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89 
88 

88 
42 

88 
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42 
37 
35 

40 
83 
42 

39 
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86 

39 
86 

39 
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42 
40 
41 

89 
86 
48 

40 
39 
39 

42 
42 

40 


42 
44 
42 

40 

39 
41 
46 

46 
40 
41 

40 
46 
43 

40 


88 
36 
31 
80 

30 
32 
35 

34 
83 
82 

34 
87 
82 

88 


88 
87 
41 
88 

35 
42 
86 

86 
41 
42 

88 
87 
86 

87 


87 
36 
86 
88 

84 
86 
40 

86 
87 
36 

37 
42 

88 


48 
44 
42 
48 

43 
42 
45 

45 
43 
44 

44 

42 
42 

41 


87 
86 


Cortland t 


ffi 


South Kortright . . . 
Brookfleld 


34 
84 


Middletown 

Port Jervii ......... 


42 
89 


Oooperstown 

New Lisbon 

Perry City 


88 
8ft 

87 


Waverly 


8f 


Minnewaska 

Northern Plateau. . 


38 


Ampersand ........ 






























Glovers ville 


33 


45 


41 


32 


84 


40 


88 


87 


42 


82 


88 


87 


39 


40 


Lowville 


42 
39 
40 

45 

47 
44 


50 
45 
44 

50 
52 
50 


44 
40 

54 
56 
50 


32 
32 

45 
42 

47 


82 
32 

45 
44 

48 


40 
38 

47 
52 
43 


38 
89 

47 
46 
47 


40 
48 

48 
48 
48 


40 
39 

49 
50 
45 


87 
82 

39 
40 
88 


36 
86 

41 
46 
88* 


87 
88 

43 
44 
42 


42 
42 

50 
52 
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Report of the Director of the 

Temperature and 



stations. 



Western Plateau 

Angelica* 

Humphrey 

Elmira* 

Eastern Plateau 

Cooperstown 

Waverly 

Northern Plateau 

Lowville 

Coast Region 

New York City 

Setauket 

Hudson Valley 

Albany 

Honey mead Brook .... 

Poughkeepsie* 

West Point 

Rondout* 

Champlain Valley .... 
Plattsburgh Barracks . 
St. Lawrence Valley . . 

Madison Barracks 

Canton* 

North Hammond 

Potsdam*.... 

Great Lakes 

Buffalo 

Rochester 

Fort Niagara 

Baldwinsville 

Oswego 

Palermo 

Lyons 

Erie, Pennsylvania 

Central Lakes 

Geneva 

Ithaca 



Average departure . 



County. 



Allegany 

Cattaraugus . 
Chemung 



Otsego . 
Tioga . . 



Lewis , 



New York. 
Suffolk 



Albany... 
Dutchess. 



Orange. 
Ulster.. 



Clinton. 



Jefferson 

St. Lawrence. 



Erie 

Monroe. . . . 
Niagara . . . 
Onondaga . 
Oswgo . . . 



Wayne. 
Erie.... 



Ontario . . . 
Tompkins . 



TXMPKRATURB — (DKOBBKS FAHB.). 



a 

ij 

9 



86.7 
84.9 
86.2 
89.0 
86.0 
84.9 
87.2 
84.1 
84.1 
48.4 
48.4 
44.8 
40.3 
89.8 
88.6 
41.0 
42.2 
40.6 
84.6 
84.6 
35.0 
87.6 
84.3 
34.6 
83.7 
38.0 
38.1 
87.4 
39.7 
87.8 
36.8 
84.6 
88.7 
40.8 
38.6 
39.0 
88.2 



27 



36 



28 



18 



1864 
1883 
1852 

1854 



1827 



1871 
1885 



1874 
1884 



1824 
1828 



1839 



1829 
1862 
1866 



1871 
1871 
1829 
1849 
1821 
1854 
1860 
1874 

1854 
1879 



1893 
1891 



1893 



1893 



1898 
1898 



1893 



1893 



1893 



1893 
1898 



1898 
1893 



1893 
1893 



1892 
1893 



1893 
1893 



36.0 
84.8 
87.2 



86.2 
34.9 
87.5 
83.5 
38.5 
48.7 
44.0 
48.4 
38.8 

.0 
87.2 

.1 
40.7 
88.8 
35.2 
85.2 
37.8 
88.6 



39.0 
34.4 
38.8 
40.0 
39.0 
41.2 
87.8 
88.0 
35.9 



40.0 
87.9 
39.2 
86.6 



+0.6 
-0.1 
+1.0 



+0.2 
0.0 
+0.8 
— ," 
-0.6 
-0 
+0.6 
-0.9 
-1.5 
-0.8 
—1.4 
—1.9 
-1.6 
—2.4 
>.6 
.6 
2.1 
+1.0 



+4.6 
--0.7 
--0.9 
—1.9 
--1.6 
—1.6 
-0.5 
1.2 
-1.8 



t\ 



-0.8 
-0.7 
+0.2 
—1.6 



+0.8 



Extremes < 
Monthly B 
Tkmpkrat 
NovembbbJ 



88.1 
39.8 



43.5 



44.0 



40.4 



1889 



80, 
80.8 



1888 



28.8 
35.01 



1889 



37.1 
42.0 



1888 
1888 



82.! 
36.6 



1830 
1849 



1849 



1849 
1863 
1870 
1830 

1883 
1888 
1849 



1877 
1869 



1888 



87.11 



25.i 



95.6 
25.1 
80.41 

solsl 

26.61 
31.51 



84.0H 



ss.in 



* Location of the instruments has been c 
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Meteorological Summary for December, 1893. 



The average atmospheric pressure (reduced to sea-level and 
32 degrees Fuhr.) for the £tate of New York during December 
was 30.11 inches. The highest barometer was 30.92 inches at 
Albany on the fourteenth, and the lowest was 29.27 inches at 
Buffalo on the sixteenth. The highest mean pressure, 30.14 
inches, obtained at New York city, the values decreasing toward 
the north and west. The average of the mean pressures at six 
stations of the National Bureau was 0.05 inches above the 
normal. 

The mean temperature for the State was 25.4 degrees; the 
highest general daily mean, 45.7 degrees, occurring on the 
twenty-fifth, and the lowest, 6.0 degrees, on the thirteenth. 
The highest local monthly mean was 36.1 degrees at Setauket, 
L. I.; and the lowest was 15.8 "degrees at Malone and Potsdam. 
The maximum temperature reported during the month was 65 
degrees at Plattsburgh Barracks on the twenty-third and 
twenty-fourth, and the minimum was 31 degrees below zero at 
Saranac lake on the thirteenth. The mean monthly range of 
temperature for the State was 61 degrees; the greatest range, 
S3 degrees, occurring at Plattsburgh Barracks, and the least, 
46 degrees, at Fort Niagara. The mean daily range for the 
State was 18 degrees; the maximum value being 51 degrees at 
Ogdensburg on the twenty-fifth, and the minimum degrees at 
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Madison Barracks on the seventeenth. The mean temperatures 
of the various sections of the State were as follows: The West- 
ern plateau, 26.9 degrees; the Eastern plateau, 26.6 degrees; the 
Northern plateau, 19.8 degrees; the Coast region, 34.7 degrees; 
the Hudson valley, 27.8 degrees; the Mohawk valley, 23.6 
degrees; the Champlain valley, 21.2 degrees; the St Lawrence 
valley, 18.4 degrees; the Great Lake region, 275 degrees; and 
the Central Lake region, 28.0 degrees. The average of the 
mean temperature at twenty-five stations possessing records 
fop previous years was 1.1 degrees below the normal. Excesses 
of temperature were reported only from six stations near the 
southern borders of the State and at Fort Niagara. 

The mean relative humidity was 78 per cent. The dew point 
was 23 degrees. 

The average precipitation for the State was 3.87 inches of 
rain and melted snow. The heaviest general precipitation, 
somewhat exceeding 6 inches, occurred over small portions of 
the Northern and Western Plateaus; while the least amount 
(less than 2 inches) fell in the vicinity of the Central lakes. 
The greatest local monthly precipitation was 6.93 inches, at 
Turin,. Lewis county; and the least was 1.47 inches at Ellis, 
Tompkins county. Data upon "heavy rates of precipitation will 
be found in the table of meteorological data. The first heavy 
precipitation, and the maximum for the month, occurred on 
the third, the average for the State on that day being 0.71 inch, 
over 1 inch falling in eastern New York. On the twenty-fifth 
the average for the St. Lawrence valley was 1.00 inch, and for 
the State 0.50 inch. The total snowfall averaged about 18 
inches for the entire State. The total fall over the Central 
plateaus averaged about 20 inches, and over the Northern 
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plateau about 30 inches. The totals for other regions were 
(approximately): Coast region and Central Lakes, 10 to 12 
inches; Hudson and Champlain valleys, 15 to 18 inches; and the 
St. Lawrence valley and Great Lakes, 20 inches. The maximum 
local snowfall was 43 inches at Turtn, Lewis county. The aver- 
age total precipitation at twenty-four stations possessing 
records for previous years was 0.92 inches above the normal 
amount. The only deficiencies occurred at Albany, West Point, 
Palermo, Ithaca and Erie, Pa. 

The average number of days on which the precipitation 
amounted to 0.01 inch or more was 14.1. The maximum number 
occurred over the eastern highlands, the Great Lake region and 
northern New York, and the minimum in the Coast region, the 
Champlain valley and the vicinity of the Central lakes. The 
average number of clear days for the State was 3.6; of partly 
cloudy days, 10.8; and of cloudy days, 16.6; giving an average 
cloudiness of 67 per cent The greatest amount of cloud 
obtained over the eastern, central and northern sections, and the 
region of the Great Lakes; and the least near the Atlantic coast 

The prevailing wind direction was from the southwest The 
average total wind travel at six stations of the National Bureau 
was 9,052 miles, somewhat exceeding the usual values for the 
month in all regions. The maximum velocity recorded was 58 
miles per hour at Buffalo on the sixteenth. 

A thunderstorm passed over the southwestern and central 
counties on the evening of the twenty-fifth; and a storm (appar- 
ently distinct from the former) appeared in the St Lawrence 
valley about the same time. 

Hail fell on the third, at Wappinger's Falls, South Canisteo 
and Perry City; on the fifth, at Setauket; on the ninth, at S. 
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Canisteo; on the fifteenth, at Honeymead Brook and Waverly; 
on the twenty-fifth, at Turin and Eden Centre; and on the 
twenty-eighth, at Setauket Sleet was reported on the first, 
third, ninth, tenth, twelfth, thirteenth, fifteenth, sixteenth, 
twenty-third and twenty-eighth. 

A solar halo was observed on the fourteenth; and lunar halos 
on the nineteenth, twentieth, twenty-first, twenty-fourth and 
thirtieth. 

During December the weather of New York was influenced by 
nine areas of high and thirteen areas of low pressure; ihe latter 
being about the average number of depressions recorded for 
December of previous years. The areas of high and low pressure 
in general followed the usual paths of atmospheric movements 
in winter; many of the storms, however, traveling much more 
rapidly than usual. Centers of depression passed eastward 
over Canada, on the fifth, tenth, sixteenth, nineteenth, twentieth, 
twenty-third and twenty-eighth. The storms of the sixteenth 
and nineteenth, which were the most severe of this series, moved 
down the St. Lawrence valley, close to the border of New York, 
accompanied by high winds in the western section; the dis- 
turbance of the sixteenth also giving a heavy general precipita- 
tion. On the first, third, twelfth, and twenty-fifth, centers of 
depression passed directly over the State; and storm areas also 
moved northeastward along the Atlantic coast on the fifth and 
thirtieth, the former being sharply defined, and attended by 
gales and a heavy fall of rain and snow on the seaboard. The 
maximum precipitation for the month accompanied the severe 
storm which traversed northern New York on the third, falling 
for the most part as snow. 
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Anticyclonic areas passed over New York and its vicinity on 
and about the second, fifth, eighth, thirteenth, twentieth, twenty- 
second, twenty-seventh, thirtieth and thirty-first All of these 
areas, excepting that of the twenty-second, depressed the 
temperature below the normal; and thus the weather was colder 
than usual at the season during nearly the entire period from 
the first to the twentieth, the deficiency amounting to nearly 20 
degrees of mean daily temperature on the fifth and thirteenth. 
A series of four depressions passing over Canada and northern 
New York after the twentieth, and a general decrease of pres- 
sure toward the north, gave southerly winds and unseasonably 
warm weather; notably on the twenty-fifth, when the average 
temperature of the State was 20 degrees above the normal. 
Sharp but brief cold waves occurred on the twenty-sixth and 
thirtieth, mild weather prevailing between those dates. 

The precipitation occurred mainly during the first or cold 
period of the month, in the form of snow, which, however, was 
rapidly melted by the wanning due to the advance of succeeding 
storms, excepting in the northernmost counties where the ground 
was sufficiently covered for good sleighing throughout the 
month. Several freshets occurred in the central and southern 
sections, notably on the fifteenth and sixteenth, when a con- 
siderable damage to property was sustained along the tributaries 
of the Susquehanna river. Both the number of rainy days and 
the amount of cloudiness were above the average for previous 
Decembers. 

The many sudden changes from! freezing to thawing occa- 
sioned some damage to winter crops, and also the snow covering 
was insufficient as a protection during the severe cold waves of 
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the fifth and thirteenth. In spite of these 
grass and winter grains generally were rep 
satisfactory condition. Plowing was carrier 
tier of counties during the last week of De< 
then being so warm that dandelions blo« 
localities. 
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thermograph. Means for all stations not otherwise indicated are derived from the maximum 
obtrvationa are derived by the formula (7 a. m. + 9 p. m. +9 p. m. + 9 p. m.) ■+- 4. 
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fall Statistics for December, 1893. 



during the period covered by the record. 
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Section IV. 



Tables and Maps giving fob the Entibe Year 1893: 
(1.) The Meteorological Summary of the Tear. 

(2.) The Mean Annual, and Highest and Lowest Mean Pres- 
sure and Range ; the same Elements as above for Tem- 
perature ; the Appearance of the Sky and Number of 
Rainy Days, Etc.; the Total, Mean, Greatest and Least 
Rainfall per Mouth, and ihr Mean Value of the Above 
Elements for the Tear. 

(3.) The Monthly and Annual Temperature and Precipitation. 

(4.) The Normal Values of Temperature and Rainfall for 
each Region of the State, giving the Period Covered 
by Records from Beginning to End, or Date, with the 
Means, Highest, Lowest and Ranges, with Departure 
from the Normals. 

(5.) Charts giving the Mean Annual Temperature of the State 
for the Tear 1893, and giving also, the Amount of Rain- 
fall AND CLOUDINE88. 

(6.) Charts showing the Normal and Current Daily Temper- 
ature and Pressure throughout the Year. 
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Meteorological Summary for the Year 1893. 



The average atmospheric pressure (reduced to sea-level and 
32 degrees Fahr.) for the State of New York during the year 
1893 was 30.02 inches; the highest monthly mean pressure, 30.11 
inches, occurring in February and December and the lowest, 
29.87 inches, in May. The highest barometer was 
30.92 inches at Albany on December fourteenth; and the lowest 
was 28.86 inches at Ithaca on October fourteenth, giving a 
range of 2.06 inches within the State. The highest local monthly 
mean pressure was 30.14 inches at Eochester in February, and 
at New York city in December; the lowest being 29.84 inches 
at Ithaca in May. The greatest local range was 1.99 inches at 
Ithaca, and the least was 1.74 inches at Albany. The mean 
annual range for the State was 1.88 inches. The greatest mean 
monthly lepartures from the normal were — 0.13 inches in Jan- 
uary, and + 0.06 inches in March. 

The mean annual temperature for the State was 44.6 degrees, 

as derived from the records of fifty-three stations; the mean 

temperature of January, the coldest month, being 15 degrees, 

and of July, the warmest month, 68.9 degrees. The highest 

monthly mean was 75.0 degrees at New York city in July; and 

the lowest was 7.2 degrees at Malone in January. The highest 

annual mean temperature was 51.2 degrees at New York city, 

and the lowest 39.6 degrees at Number Four, Lewis county. 

The highest temperature reported during the year was 99 
35 
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degrees at West Point in June and at Eden Centre in August; 
and the lowest was 31 degrees below zero at Saranac Lake in 
" December, giving an annual range within the State of 130 
degrees. The greatest annual range was 119 degrees at Wav- 
erly; and the least was 86 degrees at Dunkirk; the average 
annual range for all stations being 106 degrees. The average 
daily range for the year was 19 degrees; the greatest local value 
being 24 degrees at Poughkeepsie, Mt Morris and S. Kortright, 
while the least was 14 degrees at New York city, Buffalo, 
Oswego and Erie, Pa. The mean annual temperature of the 
State, as derived from the data of twenty-two stations possess- 
ing records for previous years* was 1.1 degrees below the nor- 
mal. The values were above the normal at only three stations, 
Waverly, Fort Niagara, and Baldwinsville. The annual tem- 
perature at Honeymead Brook, Dutchess county, was the lowest 
which has occurred at that point during the past ten years. 

The average total precipitation over the State for the year 
was 42.34 inches, as derived from the records of eighty-three 
regular and special rainfall stations. The maximum total pre- 
cipitation was 71.05 inclfes at Eden Centre, Erie county, while 
the minimum reported was 24.59 inches at Fleming, Cayuga 
county. The greatest monthly amount over the State was 6.16 
inches in August, and the least was 2.13 inches in November. 
The greatest local monthly precipitation was 12.48 inches at 
Easton, Washington county, in August; and the least was 0.53 
inch at Stillwater, Saratoga county, in November. The total 
depth of precipitation over the State, and the average daily 
amounts are shown in detail by suooeeding charts. ■ 
The total precipitation at twenty-one stations 
possessing records for previous years was 4.75 inches above 
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the normal amount; being in excess at all stations excepting 
Albany, Plattsburgh Barracks, Oswego and Palermo. The 
totals were the largest on record at Honeymead Brook and 
Kondout. 

The average total snowfall at forty well distributed stations 
was 88.7 inches. The amount over the main portion of the cen- 
tral highlands was about 100 inches; over the northern high- 
lands about 100 to 150 inches; on the coast, 60 inches; in the 
Hudson valley, 75 to 100 inches; the Champlain valley about 
55 inches; the St. Lawrence valley, 65 to 80 inches; the Great 
Lakes, 75 inches; and the Central Lakes, 60 inches. The great- 
est snowfall for the State occurred on the highlands east of Lake 
Ontario, with a maximum of 180 inches at Turin, Lewis county. 
On a tract east of Lake Erie amounts ranging from 125 to 170 
inches were reported. 

The average number of days on which the precipitation 
amounted to 0.01 inch or more, was 128; the maximum number 
being 182 at Erie, Pa. 

The average number of clear days over the State for the year 
was 101; of partly cloudy days, 125; of cloudy days 139, giving 
an average of 56 per cent of cloud. The distribution of cloudi- 
ness over the State is shown by the accompanying chart 

A review of the data for 1893, given in the reports of the State 
and National Bureaus, shows that the year, as a whole, was 
slightly cooler than usual, with excesses of storm frequency and 
wind travel. The cloudiness and the number of rainy days were 
slightly below the average values for previous years; but very 
heavy rates during three storms in May and August brought 
the total rainfall for the year slightly above the normal amount. 
The average monthly temperatures were below the normal 
during the five months from January to Ma£ inclusive, Low 
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temperatures also obtained during the latter half of December, 
1892, and thus the winter as a whole was unusually cold, the i] 
average departure for the three months being 4.5 degrees below 
the normal. The most marked deficiency, 7.5 degrees, occurred 
during January, ranking this month among the coldest which 
has occurred since 1857. There was little snow on the ground 
during this severe weather, but the uniformity of temperature 
generally prevented material damage to winter grains. During 
February, the snow covering was sufficient for the protection of 
crops. 

All of the spring months were slightly cooler than usual, with 
a deficiency of precipitation for March, and an excess during 
April and May. The first general breaking up of ice in lakes and 
rivers of the central section occurred in the second week of 
March; but in the northernmost counties the ground remained 
frozen until the middle of April. Two very warm periods 
occurred during May, but the average temperature was deficient, 
and much cloudy and rainy weather kept the season backward 
until the close of the month. 

The mean temperature of the summer season was higher than 
usual, the averages for both June and August being in excess, 
while that of July was normal. Although thunder storms were 
of frequent occurrence, the total rainfall was generally deficient 
until August, when the passage of two West India cyclones over 
the eastern and central parts of the State, respectively, gave 
heavy rains and violent winds. 

The autumn was dry throughout, with a cool September and 
warmer weather than usual during October and November. 
October, like August, was notable for the passage of a West 
India cyclone over the Lower Lake region and central New York, 
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giving the lowest barometer reading recorded at Ithaca during 
the past fifteen years. 

December opened with low temperatures, which continued 
untiltthe middle of the month; but thereafter unseasonably warm 
weather prevailed, making it possible to carry on farm work 
in the central and southern counties until the close of the 
month. 

Note. — The fourth chart following this summary shows graphically the mean temperature 
and rainfall over the State for each day of the past year; and also the normal curve of temper- 
ature, constructed from the monthly normals at 56 stations of the State, by means of .the 
harmonic analysis. 

The diagram of barometric pressure at Ithaca was constructed from charts of the Draper 
barograph, after reducing the readings to sea-level. 
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Metbobological Data 
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i 

I 
1 

a 
a 
< 


l 
! 

44.5 
43.0 
43.5 
44.3 
44.4 
♦44.2 


1 
f 
I 
I 

A 

78.8 
67.6 
66.6 
66.7 
66.5 
67.5 

73.3 
70.0 
69.4 
70.9 
71.4 

69.5 
69.5 
67.1 
66.5 
67.9 

71.2 
67.9 
09.0 
67.1 
65.7 

66.5 
71.2 
70.3 
66.1 
65.2 


§ 


















July.. 
July.. 
July.. 
July.. 
July.. 
July.. 

July.. 
July.. 
July.. 
July.. 
June.. 




Allegany . . . 

Cattaraugus 
Chautauqua 

Chemung. . . 
Genesee .... 
Livingston. 
Niagara .... 
Ontario 

Schuyler . . . 
Steuben .... 

Wyoming .. 


1824 
1840 
1550 
1950 
1360 

863 
888 
625 
616 
650 

1850 
1000 
1480 
1557 






































































Elmira 














LeRoy 














45.0 
45.5 
46.2 


Mt Morris 




























Victor 




























45.2 
46.2 
44.3 
42.7 


July.. 
July.. 
July.. 
July.. 
July. . 

July.. 
July.. 
June.. 


Addison 














South Cani&teo. ...... 




























































44.4 
44.9 
44.2 
43.9 

42 8 

42.7 
47.2 
46.7 
42.5 
42.7 


Binghamton. 


Brodme 

Chenango. . . 
Cortland .... 
Delaware... 

Madison .... 
Orange 

Otsego 

4 4 

Schnectady. 
Schuyler. . . . 

Tioga 

Tompkins .. 
Ulster 


870 
1250 
1120 
1700 

1350 
660 
470 
1300 
1234 

973 
1038 

825 
2050 
1800 














Oxford 














Cortland 
















South Kortright 

Brookfield 














June.. 














June.. 


Middletown 














July.. 
July.. 
June.. 


Port Jervi>? 














Oooperstown 














New Lisbon 














June. . 


Quaker Street 

Perry City 

Waverly 




























44.0 
46.7 


68.2 
70.7 


July.. 
July.. 














Newtielri Summit, 














Minnewaeka 














44.4 
41. C 


68.4 
67.6 


Aug.. 
Aug.. 
















Lyon Mountain 


Clinton 

H*anklin.... 
Fulton 

Lewis 

4 4 


1917 
1600 
802 

1246 
900 
1571 
1240 














Ampersand 




















GloTersville 














42.7 


67.6 

64.8 
66.9 
64.6 
64.5 

75.0 
75.0 
78.6 
72.1 
72.2 

74.0 
72.0 
67.4 
68.7 
70.8 

78.2 
74.6 


Aug.. 


Constableville 














Lowville 














41.6 
39.6 
40.3 

50.2 
51.2 
49.8 


June.. 


Number Four 


30.08 


30.10 


a 


29.87 


May 


1.82 


June. . 


Tur in , 


d 
















July.. 
July.. 
July.. 
July.. 
July.. 

July.. 

e 


New York City 

Willet's Point 


New York . . 
Queens 


164 


80.04 


30.14 


Dec... 


29.90 


May 


1.82 


Brentwood 


Suffolk 


75 
40 














Setauket. 














49.6 

45.8 
47.0 
43.6 
45.6 
47.0 


Hudson Valley 














Albany 


Albany 

Columbia... 
Dutchess . . . 


85 
880 
450 
180 


30.08 


30.18 


b 


29.87 


May 


1.74 


Lebanon Springs .... 
Honeymead Brook. . . 
Poughkeepsie 

Wappinger's Falls . . . 
West Point 


Aug.. 
July.. 
Aug.. 

July.. 
July.. 






































Orange ..... 
Putnam .... 

44 


167 
546 
500 
















Boyd's Corners 

Carmel 
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\ TV 


OS. THB YltAB 1898 
























*■ "~ Os Dismus Fabb.) . 








Precipitation — 


(Inches). 




\ a 

1 * 

\ a 

1 


§ 

Jan... 
Jan... 
Jan.. 
Jan... 
Jan... 
Jan... 


i 

96 
93 
93 
93 
90 


i 

M 

s 
^23 

-10 
-S3 
-17 
—8 


§ 

s 

! 

a 
< 

~104~ 
108 
116 
110 
98 


! 
1 


91 
68 
82 
80 
51 


r 

7 

i 
> 

1 
I 
1 


8 | 
B 

•Sfe 

k*~ 


- 1 - i 




C 18.0 
1 13.8 

r 15.0 

K- 15.9 
E 16.1 


21 
19 
21 
23 
20 


139 
122 

158 
153 
133 


135 
175 
U5 
182 
181 


149 
94 
169 
158 
172 


43.82 
44.27 
89.97 
40.22 
52.42 


7.87 
5.89 
5.65 
5.70 
5.74 


May.. 
May .. 
May.. 
May.. 
Dec... 


0.50 
1.93 
1.79 
1.16 
2.56 


June.. 
June.. 
July.. 
Jan . .-. 
Nov... 


112.0 
94.5 
61.9 

125.0 


■ 18.7 


Jan. .. 






























K 15.8 

■T 18.8 


Jan... 
Jan... 
Jan... 
Jan... 

Jan... 
Jan... 
Jan . . . 
Jan... 


92 
95 
94 
96 

93 
93 
93 
90 
95 

97 
93 
93 
86 
92 

93 
94 
93 
89 
91 


—7 
-10 
-5 
—6 

-9 
-14 
-12 
-9 


99 
105 

99 
102 

102 
107 
105 
99 


18 
24 

18 


78 
65 
92 


157 
187 
165 


130 
163 
108 


168 


48.58 


6.86 


Feb... 


0.50 


June. . 


128.5 


m 16.6 

K 17.4 


117 


46.48 


7.18 


May . . 


2.06 


Jan... 


75.0 




15.9 
17.4 
15.6 
13.0 


22 
20 
22 
20 


103 
158 
144 
85 


171 
135 
64 
131 


91 
77 
157 
149 


140 
127 
170 
183 


89.95 
35.37 
44.50 
46.47 


5.61 
7.87 
5.84 
7.28 


Aug.. 
May . . 
Apr .. 
May .. 


1.60 
1.24 
2.03 
1.69 


Nov... 
Nov... 
Nov. . . 
Jan ... 


74.7 
45.5 
89.6 
106.9 


12.8 
15.4 
14 S 


Jan... 
Jan... 
Jan... 
Jan... 
Jan... 

Jan... 
Jan... 
Jan... 
Jan... 
Jan... 

Jan... 


-28 
-28 
-15 
-12 
-14 

-10 
-6 
-12 
-10 
-13 


105 
121 
108 
98 
106 

102 
100 
105 
99 
104 


20 
22 


101 
100 


127 
129 


137 
186 


133 
148 
150 
124 
92 

188 


43.00 
39.93 
48.22 
38.65 
42.89 

36.89 


8.44 
5.16 
7.87 
6.29 
7.26 

6.65 


May.. 
May .. 
Aug.. 
May .. 
Aug.. 

Aug.. 


0.77 
1.88 
1.46 
1.46 
1.10 

0.77 


June. . 
Nov... 
Oct... 
June.. 

Nov... 


'ii'.h 

85 8 


V 16.0 


15 
24 

20 










F 15.2 










P 17.0 


104 


109 


152 


June.. 


100.0 
95.0 


■ 16.9 

■ 13.9 
L . 15 - 4 
V 12.8 


19 
18 
22 


124 
128 
89 


117 
117 
115 


124 
120 
161 


126 
152 
146 


50?76 
44.87 
40.89 


8.44 
7.59 
8.38 


May.. 
Aug.. 
Aug.. 


1.93 
1.27 
0.95 


Sept . . 
Oct... 
Nov... 


87.5 
81.5 
100.1 


?\ 


15.0 
17.S 


Jan... 
Jan... 


95 
97 
87 
92 

94 


-14 
-22 

-8 
-10 

-23 
-22 

-20 
-20 

-28 

-20 
-21 
-20 

-12 

1 

-6 

-12 

2 

-19 
—6 

-13 
-13 
-19 


109 
119 
95 
102 

111 


21 
23 


79 
83 


140 
164 


146 
118 


150 
152 


37.90 
42.31 


5.87 
7.54 


May.. 
May.. 


0.91 
1.61 


Nov... 
Nov... 


57.2 
68.2 


15.1 


Jan... 

Jan . . . 
Jan.. 










86 
141 


50.22 
48.20 


8.15 
8.65 


Feb... 
Aug.. 


1.60 
1.84 


July.. 

Nov... 




mi 9.0 


20 


83 


117 


165 




-M 9.7 






M 9.0 


Jan..* 


89 
94 

88 
94 
88 
89 

97 
96 
97 
97 
94 

99 
96 
91 
94 

98 

97 
99 


109 
114 

111 
114 
109 
109 

100 
95 
103 
109 
92 

107 
102 
.104 
107 
117 
























m 12.7 Jan. \\ 
¥ 9.2 Jan 


21 


95 


88 


182 


144 


41.59 


6.81 


Feb... 


1.34 


Nov. . . 


104.0 


1 foil Jan " 
f J.l Jan'." 

SM Jan * 


20 
18 

14 
17 


62 
93 

110 


120 
126 

146 


193 
146 

110 


118 
166 

138 
94 


50.91 
54.01 

53.01 
48.08 


6.63 

7.09 

7.81 
7.10 


Aug.. 
Aug.. 

Feb... 
Feb... 


2.27 

1.97 

1.26 

1.77 


March 
Oct . . . 

July.. 
July.. 


136.1 
179.8 








55.5 


15 

20 
17 
22 
19 
24 


181 

97 
90 
78 
93 
127 


118 

136 
140 
115 
141 
147 


116 

132 
135 
172 
181 
91 


118 

128 
133 
120 
141 
115 

156 
104 


48.65 

47.27 
36.37 
$47.07 
48.67 
41.15 

51.35 
52.92 


7.1) 

8 71 
7.21 
6.12 
7.43 
7.06 

7.37 
8.24 


Feb... 

Feb... 
Aug.. 

Feb. . . 
May.. 

May.. 
May.. 


0.58 

0.91 
0.9i 

1.88 
1.49 

2.09 
1.33 


June. . 
Nov... 


61.0 


VS.7 

i»"s 


S *S:: : . 


Nov... 

June.. 
June.. 

June.. 
June. . 


103.5 
61.6 


19.2 


-8 


107 


20 








81.8 


17.4 


v 


s**... 










^p, 


***... 




1 
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Location of Stations. 


Barombtbb. 


Tkmpbra 


STATIONS 


County. 


I 

i 


1 

] 


I 


i 


1 

1 


1 


1 
! 


1 
I 


§ 
! 


1 


Hudson Vol.— (Con.) 
Stillwater 




















70.5 


June.. 


Rondout ........ 


Ulster 


150 


















Mohawk Valley 














44.6 

t44.6 


68.9 
68.9 
68.8 

68.0 
68.0 


June. . 


Rome ,,,,,,,,,,.,, T . . 


Oneida 


446 
687 














June.. 


Utica 














June. . 


Ch*mplain Valley... 














41.6 
41.6 


July.. 
July.. 


Platteourgh Barracks 
Glens Falls. ,,,.•,-.■■ 


Cunton 


196 
840 


























St Lawrence Valley. 
Malone 














49.0 
40.4 
44.0 


69.6 
66.6 
69.1 
69.6 


June, , 


Franklin ... 

Jefferson . . . 
• • 

St. Lawrence 
»t 
it 
t$ 


810 
966 
486 

804 
800 
258 
800 














June.* 


Madison Barracks. . t . 
















Watertown » . • . » 














June.. 


Canton .............. 


















North Hammond .... 




















Ogdensburg 














49.6 

41.1 

46.0 


68.7 
67.9 

78.4 
68.8 
70.0 
69.6 


June. . 


Potsdam . .T 














Jut)*- - 


Great Lakes. ........ 














July.. 
July.. 
July.. 
July.. 


Dunkirk. ,,.,,,- t T T T - - 


Chautauqua 
Erie 

44 

Monroe....* 

Monroe 

Niagara.... 

Onondaga . . 

Oswego .... 

Wayne 

Erie 


500 
090 
090 
590 

681 
968 
880 
890 

804 
460 
407 
681 














Buffalo ...... . . . . • t- * - 


80.01 


80.11 


Feb... 


99.86 


May 


1.97 


45.9 
45.8 


Eden Centre 


Brockport 
















80.03 


30.14 


Feb... 


99.88 


May 


1.97 


46.4 

48.8 


71.0 
78.4 




Fort Niagara 

Hess Road Station. . . 


July.. 














Baldwinsville 














45.6 

44.8 
44.0 
46.6 

46.8 
46.1 


71.0 

68.7 
69.6 
70.7 
71.0 

79.4 
71.7 
71.1 

79.4 
70.5 
69.4 

71.0 


c 




80.01 


80.10 


Feb... 


99.86 


May 


1.94 


July.. 
July.. 
July- 
July.. 

July.. 
July.. 
July.. 

July.. 


















Erie, Pa 


80.09 


80.18 


Feb... 


99.89 


May 


1.89 


Central Lakes 




Cayuga 

Ontario 

Schuyler ... 
Seneca ..... 
Tompkins . . 


1000 
450 

787 
719 
798 




























Watkins 






























46.6 
45.8 

"ITS 


Ithaca 


80.00 


80.10 


Feb... 


99.84 


May 


1.99 


July.. 




Mean 




80.09 


80.14 


/ 


99.84 


May 


1.88 


July.. 









(a) November and December; (V) October and December; (c) June and July; (d) June 

interpolated tMean for March interpolated. % Amount for March interpolated. 

Note.— For methods of deriving mean temperatures see notes under table of monthly and 
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fob the Yeab 1893 — (Concluded). 



tubs — (In Degress Fahr.) . 


Sky. 


Precipitation — 


(Inches). 


i 

a 
>> 

a 
I 

I 


i 


i 

a 

i 


J 

S 


9 
be 

i 

a 
a 
< 


? 

§ 


00 

•3 
\ 

1 


f 

O 


l 

I 

& 

Q 


a 9 

°l 

CD H 

Ik 

o ® 

III 


i 
i 

1 


I 


1 


1 


i 


1 

s 

1 
























17.5 


Jap , T , 




-7 

-19 
-19 
-15 

-18 
-18 














54.39 

47.70 
$17.70 


8.71 

7.04 
7.04 


Feb... 

Feb... 
Feb... 


2.12 

1.79 
1.79 


July.. 

June. . 
June. . 




18 4 


Jan... 
Jan... 
Jan... 

Jan... 
Jan... 


96 
S3 
96 

90 
90 


112 

112 
111 

108 
108 














13.4 
15.1 




























10 8 


18 
18 








89 
89 


28.17 
28.17 


5.76 
5.76 


Aug.. 
Aug.. 


0.68 
0.68 


March 
March 




10 8 








55.1 


11.8 










7.2 
7.2 

11 7 


Jan. . . 
Jan... 
Jan... 
Jan... 

Jan... 
Jan.. . 


97 
90 
97 
91 

90 


-21 
-21 

-19 

-15 

-18 
-80 


110 
111 
116 
106 

108 


19 

17 
20 


119 
99 


112 
93 


134 
173 


121 
150 
126 


38.81 
42.63 
39.18 


9.98 
9.98 
9.00 


Aug . . 
Aug .. 
Aug.. 


0.75 
0.85 
1.22 


March 
March 
March 


*8i!i 

65.0 


13 9 










9 1 
























10 8 
























8 1 


Jan... 
Jan... 

Jan... 
Jan... 
Jan... 
Jan. . . 
Jan. .. 


93 
89 

99 
83 
90 
99 






123 
134 

101 


143 
100 

101 


99 
131 

163 


"88 
155 


181.75 
41.72 

41.56 


5,82 
9.92 

9.49 


May.. 
Aug.. 

Feb... 


0.86 
0.75 

0.94 


March 
March 

June.. 




8.2 

14.1 
17 4 


-19 

-10 
—8 
—5 
-10 
—3 

-6 



108 

98 
86 
95 
109 


17 


78.5 


16.8 
15.4 
18 2 


14 
22 


49 
119 


190 
38 


126 
208 


177 
151 


88.64 
71.05 


4.91 
9.49 


Aug.. 
Feb... 


1.44 
3.45 


July.. 
Oct. . . 


iii.b 


17.0 
W 4 


Jan... 
Jan... 


97 
97 
92 
98 

92 
98 
92 

96 
94 
96 

96 
96 
93 


103 
97 


16 
15 


101 


93 


171 


197 
101 


85.50 
35.00 


5.69 
5.18 


May.. 
May.. 


0.94 
1.89 


June.. 
Jan... 














15.9 

15.6 
14.1 
19.2 
18.1 

16.S 
17 8 


Jan... 

Jan... 
Jan... 
Jan... 

Jan... 
Jan... 
Jan . . 

Jan... 
Jan... 
Jan.;. 


—5 

—6 
-9 
—2 

-12 
-5 

-7 

—7 
-5 
-12 

-28 


98 

98 
107 
94 

102 
99 
108 

103 
101 
105 

106 


18 

14 

20 
16 

18 
17 


143 

97 
119 
111 

98 


77 

80 
96 
90 

133 


145 

188 
150 
164 

134 


154 

177 
150 
104 

120 


46.22 

84.78 
86.60 
86.25 

30.64 
24.59 


7.05 

6.47 
5.51 
7.89 

6.11 
5.61 


July.. 

Aug.. 
Aug.. 

May.. 
May.. 


1 95 

1.16 
1.82 
1.05 

056 
0.66 


Oct... 

July.. 
March 
Nov.. 

Nov.. 
Jan . . . 


77.8 

64.7 
97.6 
94.5 


18 9, 














16 8 
























17.9 
17.5 


19 
18 

~19 


106 
90 


137 
129 


122 
146 


98 
143 


29.74 
37.58 


6.11 
6.04 


May.. 
May.. 

Aug.. 


0.56 
1.25 


Nov .. 
Nov .. 


57.2 
61.8 


7.2 


Jan... 


99 


101 


125 


139 


128 


41.91 


9.98 






and 
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anm 
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lounts f c 
ualtemp 


; (c) 
>rFet 
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ire an 


and 
rand 
dpre 


Augu 
Marc 
cipita 


st; (j 
hinte 

tion. 

6 


O Fe 
rpola 


bruai 
ted. 


y and 


Dece 


mber 


*M 


Ban f 


or Decei 


mber 



Digitized by 



Google 



Report of the Director of the 

Monthly and Annual Tempbkatube 



Location of Stations. 



STATIONS. 



Western Plateau . 

Alfred Centre 

Angelica 

Friendship 



Humphrey . 



Arkwright$. 
Elmira* 
LeRoy 



Mt. Morris. . . 
Lockport .... 

Victor 

Wedgewood . 



Addison 

South Canisteo . 

Arcade 

Varysburgh 



Eastern Plateau . 
Bingham ton...*.. 

Oxford 

Cortlandi 

South Kortright. . 



Brookfleld.... 
Middletown .. 
Port Jervis... 
Cooperstown . 
New Lisbon . . 



Quaker Street. 

Perry City , 

Waverly , 

Minnewaska. . . 



Northern Plateau. 
Lyon Mountain J. . . 

Ampersand 

Glovcrsvilie 



Constablerille . 

Lowville 

Number Four . 
Turin 



Coast Region... 
New York city , 
Willet's Point . . 

Brentwood 

Setauket 



Hudson VaUey. . , 

Albany 

Lebanon Springs. 



Honevmead Brook. 

Poughkeepsie 

Wappinger's Falls . 

West Point 

Boyd's Corners* .... 



Carmel 
Stillwater . 
RondoutJ. 



County. 



Allegany . 



Cattaraugus. 
Chautauqua., 
Chemung. 
Genesee 



Liyingston . 
Niagara 

Ontario 

Schuyler . . , 



Steuben . . 
Wyoming 



Broome . . . 
Chenango . 
Cortland . . 
Delaware.. 

Madison .. 
Orange ... 



Otsego . 



Schenectady . 

Schuyler 

Tioga 

Ulster 



Clinton . . 
Franklin. 
Fulton... 



Lewis . 



New York . 

Queens 

Suffolk.... 



Albany 
Columbia. 

Dutchess . 



Orange . . . 
Putnam . . 

Putnam .. 
Saratoga . 
Ulster . . . . 



Temperaturx - 



16.0 
13.8 
13.9 
15.0 

15.9 
16.1 
18.7 
15.8 

18.3 
16.6 
17.4 
15.9 

17.4 
15.6 
13.0 



15.8 
15.4 
14.3 
16.0 
15.2 

15.1 
17.0 
16.9 
13.9 
15.4 

12.8 

15.0 

17.2 

♦15.6 

10.0 
9.7 
9.0 

12.7 

9.2 
10.1 

9.1 
10.1 

22.0 
^8. 3 
22.7 
19.7 
22.5 

17.1 
16.8 
14.6 

15.8 
15.7 



19.8 
19.2 



17.4 



17.5 



31.7 
20.0 
21.2 
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Rkpobt of thb Dibbotob of thb 

Monthly and Anmual Tbmpebatubb 



Location of Stations. 



Tbmperatubi— 



STATIONS. 



County. 



* 



Mohawk VaXley . 

Rome 

Utica 



Champlain Valley . . . . 
Plattsourgh Barracks . 
Glens Falls 



St. Lawrence Valley . 

Malone 

Madison Barracks 

Watertown 



Canton 

North Hammond. 

Ogdensburg 

Potsdam 



Great Lakes. 

Dunkirk* 

Buffalo 

Eden Centre. 
Brockport 



Rochester , 

Fort Niagara 

Hess Road Station 
Baldwinsville , 



Oswego... 

Palermo 

Lyons 

Erie, Pennsylvania . 



Central Lakes. 

Fleming 

Geneva 



Watkins.. 
Romulus . 
Ithaca 



Oneida . 



Clinton. 
Warren. 



Franklin . 
Jefferson . 



St. Lawrence . 



Chautauqua . 



Monroe . 



Monroe . . 
Niagara « 



Onondaga . 



Oswego. 

Wayne . 
Erie . . . . , 



kyuga. 
itario. 



Onl 

Schuyler . . 
Seneca 
Tompkins . 



14.2 

13.4 
15.1 

11.0 
10.8 
11.8 

9.7 
7.2 
11.7 
12.9 

9.1 
10.8 
*8.1 

8.2 

17.1 
17.4 
16.8 
15.4 
18.2 

17.0 
30.4 



18.0 
16.7 
19.S 

16.0 
13.8 
18.1 

15.6 
18.0 
17.5 
19.1 

14.6 
16.1 
14.8 
13.8 

22.0 
22.2 
21.0 
24.0 

22.8 

21.4 
25.0 



28.2 
+28.2 
28.2 

25.8 
23.3 
28.4 

27.5 
25.0 
27.8 
28.8 

27.8 
29.0 
28.1 
26.2 

31.1 
30.9 
30.5 
82.0 
81.2 

31 
34.4 



42.4 
48.7 
41.2 

37*6 
87.6 



57.2 
59.6 
54.8 

53.4 
53.4 



68.8 
68.9 
68.8 

66 
66.3 



67.7 
67.1 
68.2 

68.0 
68.0 



39.4 
37.1 
39.8 
40.3 

39.6 
40.8 
40.1 
38.2 

42.3 
41.4 
41.0 
44.0 
43.0 

42.4 
43. 



54.4 
52.6 
54.7 



55.1 
56.0 
54.4 
53.4 

54.4 
51.6 
52.7 
55.0 
57.2 

56.0 
54.2 



69.8 
70.9 
68.7 
67.9 

68.5 
65.9 
67.0 
68.8 



67.5 
65.5 
69.1 
69.2 



68.5 
66.8 

70.4 
68.8 
70.0 



71.0 
69.0 



15.9 

15.6 
14.1 
19.2 
18.1 

17.4 
17.8 
18.2 

16.3 
17.9 
17.5 



19.8 

19.8 
19.0 
22.8 
24.0 

22.3 
21.8 
21.9 

22.3 
22.8 
23.0 



Means for the State . 



15.0 



20.6 



29.8 

28.9 
28.3 
81.5 
36.0 

81.2 
80.1 
31.7 

32.5 
80.8 
80.8 

29^5 



42.4 

89.9 
40.7 
42.8 
44.0 

43.3 
42.1 
44.2 

43.5 
48.8 
43.0 



66.4 

52.4 
53.9 
56.1 
54.0 

56.0 
55.9 
56.6 

55.4 
56.0 
56.1 



71.0 

66.3 
68.5 
69.9 
68.0 

69.4 
69.0 



69.2 
70.0 
68.9 



71.0 
78.4 
70.3 
71.0 

68.7 
69.6 
70.7 
71.0 

71,0 
71.7 
71.1 

72.4 
70.5 
69.4 



41.8 



67:3 
65.1 
69.0 
68.0 



67.8 
66.7 

68.4 
66.9 
69.0 
68.2 



69.0 
71.6 
67.2 
69.1 

67.6 
67.5 
68.7 
68.0 

69.7 
69.6 
68.7 

72.1 
70.5 
67.6 



55.1 67.9 



68.9 



68.0 



* Mean temperatures are derived from tri-daily observations. X Mean temperatures are 

interpolated. All means not otherwise indicated are derived from the maximum and minimnm 

Note.— The mean temperature and average total precipitation for the several regions are 
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(Degrees Fahr.). 


Precipitation — (Inches) . 
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66.7 


51.2 


87.0 


23.6 


44.4 


1.96 


7.42 


8.16 


3.72 


7.16 


2.07 


4.14 


6.62 


3.54 


2.56 


2.10 


5.43 


49.88 


56.7 


51.2 


87.0 


23.6 


44.6 


2.00 
1.92 

1.53 


7.04 
7.79 

3.52 


t3.16 
8.16 

1.29 


8.97 
3.48 

2.11 


6.47 

7.84 

3.26 


1.79 
2.35 

2.42 


2.96 
5.82 

3.34 


6.68 
6.57 

5.76 


8.54 


2.56 


2.10 


5.43 


47.70 


54.6 


49.0 


85.2 


21.2 


42.0 


3.00 


0.85 


1.28 


3.92 


32.28 


54.8 


49.0 


85.2 


21.2 


41.6 


0.89 


1.54 


0.*8 


2.11 


8.26 


2.42 


3.34 


5.76 


2.12 


0.85 


1.28 


3.92 


28.17 


54.3 










2.17 
2.11 


5.50 
2.49 


1.90 
1.06 


8.04 


5.68 


2.86 


8.05 


8.42 


8.87 
2.47 


1.17 


2.08 


4.49 




55.0 


50.6 


86.7 


18.4 


42.6 


38.92 


53.8 


49.7 


34.8 


15.8 


40.4 


1.68 


2.52 


0.85 


3.44 


4.05 


8.09 


5.17 


9.9* 


2.71 


1.30 


1.45 


6.21 


42.63 


58.1 


51.2 


88.6 


22.1 


44.0 


2.79 

2.38 

1.69 
2.28 


2.85 
3.39 

1.94 
1.83 


1.22 

1.81 

0.92 
0.98 


3.98 


5.59 


1.66 
2.83 

3.05 
1.96 


2.26 
2.20 


9.00 
9.20 


2.28 


1.74 


2.74 


3.52 


39.18 












2.29 
8.52 


7.21 
6.03 
















39.0 


22.5 






6.75 




! • . . 


2.26 


8.53 





56.3 


51.7 


87.1 


16.0 


42.6 


2.98 


t2.41 


t0.86 


1.95 


5.82 


2.20 


1.20 


5.69 


1.88 


0.63 


1.88 


4.30 


31.75 


*52.6 


♦49.6 


♦84.4 


*15.8 


41.1 


1.07 


2.99 


0.75 


3.07 


5.38 


5.00 


2.58 


9.92 


8.00 


1.02 


2.05 


4.89 


41.72 


59.8 


52.0 


38.9 


27.3 


46.0 


2.26 


4.33 


2.27 


3.63 


5.48 


2.68 


2.90 


5.46 


2.55 


2.55 


2.47 


3.89 


40.47 


59.3 


51.3 


39.6 


. . . 




1.36 


3.99 


1.84 


3.70 


4.33 


3.40 


1.94 


5.60 


1.79 


2.80 


2.86 


. . . 


&.bi 


61.0 


54.0 


40.0 


28.0 


45.9 


2.83 


4.21 


2.62 


4.49 


4.76 


1.65 


1.44 


4.91 


2.71 


2.53 


2.68 


4.36 


60.1 


49.1 


38.8 


24.9 


45.8 


3.80 


9.49 


6.16 


6.92 


8.13 


4.86 


4.38 


5.V»6 


5.46 


3.45 


5.59 


6.85 


71.05 




52.6 
53.0 


38.7 
39.0 






2.01 
1.50 


3.52 
3.31 


2.16 
1.81 


8.62 
3.97 


4.99 
5.69 










1.85 
1.83 


1.00 
1.93 






59.0 


27.0 


46.4 


0.94 


2.87 


6.61 


2.20 


3.84 


35.50 


62.1 


54.1 


41.2 


30.4 


48.3 


1.89 


2.24 


2.21 


3.70 


5.18 


2.02 


2.78 


4.85 


2.04 


2.62 


2.42 


3.05 


35.00 


58.3 


50.4 
51.0 


39.4 
37.8 


28.5 
25.8 
















2.74 
7.05 


4.48 
5.15 


2.45 
2.68 


2.69 
1.95 


2.86 
2.11 


4.12 
4.40 




58.1 


45.6 


2.22 


5.78 


2.56 


4.38 


5.12 


2.87 


46.22 


57.2 


52.0 


38.2 


25.4 


44.3 


2.06 


2.11 


1.28 


8.17 


4.58 


2.20 


1.16 


6.47 


2.81 


2.26 


2.94 


3.84 


S4.78 


55.7 


50.2 


35.9 


24.1 


44.0 


3.07 


3.99 


1.32 


8.66 


4.72 


2.26 


1.49 


5.51 


2.80 


2.24 


2.32 


3.22 


36.60 


58.1 


51.9 


39.2 


28.3 


46.6 


2.23 


3.18 


1.22 


1.67 


4.88 


3.35 


4.24 


7.89 


2.03 


1.91 


1.C5 


2.60 


36.25 


62.0 


54.0 


40.0 


31.0 


47.2 


2.40 


5.85 


1.89 


3.67 


7.99 


3.20 


1.79 


3.61 


1.13 


3.84 


1.97 


2.65 


39.99 


59.4 


51.9 


39.2 


2* 


46.6 


1.17 


2.12 


1.63 


3.27 


5.45 


2.02 


1.79 


3.97 


3.27 


1.65 


1.01 


1.76 


29.11 


57.9 


52.3 








0.66 


1.80 


1.25 


2.62 


5.61 


1.82 


8.67 


2.01 


2.86 


0.98 


1.45 


1.36 


24.59 




52.6 


39.2 
42.9 






1.54 
1.24 


2.98 
0.92 


1.56 
1.97 


8.94 
2.96 


5.11 
4.36 


8.18 
2.41 


3.2* 
2.51 


4.53 
3.35 


8.07 


1.83 


0.77 







63.6 








58.6 


51.7 


38.8 


28.8 


46.6 


1.10 


2.49 


1.90 


3.08 


6.11 


1.41 


2.20 


4.15 


8.26 


1.65 


0.56 


1.89 


ii9 74 


57.4 


51.0 
51.0 


36.6 
87.4 


28.3 
25.5 


45.8 
44.8 


1.32 


2.98 
4.73 


2.49 
2.52 


8.79 
"3T50 


6.04 
6.77 


2.21 
2.47 


5.13 


3.86 


4.38 
3.18 


2.16 
2.37 


1.25 
2.18 


2.08 
3.92 


37.58 


57.1 


2.22 


3.04 


6.16 


42.01 



derived from the maximum and minimum by the Draper thermograph, 
by the ordinary self -registering instruments. 
derived from the monthly values for the region. 



t Wholly or in part 
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Bethlehem Centre. . . 

Bolivar 

Chenango Forks .... 
Little Valley 

Cherry Creek 

Mae City 

West Chazy 

Bovina Centre 

Deposit 

Akron 

Ausable Forks 

Adams Centre 

Avon 

Boonville 

Apulia 

Warwick 

Lyndon ville 

Demster , 

Phoenix 

South Eait Reservoir 

Schodack Depot 

De Kalb Junction 

Galway 

Kings Station 

Atlanta 

Liberty 

Newark Valley 

Ellis 

Easton 

Bedford 

Attica 

Castile 



County. 



Albany 

Allegany .... 

Broome 

Cattaraugus. 

Chautauqua . 
Chemung. 

Clinton 

Delaware.... 



Delaware.. 

Erie 

Essex 

Jefferson . . 

Livingston. 
Oneida — 
Onondaga . 
Orange .... 



Orleans. . 
Oswego. 

Putnam. 



Rensselaer 
St. Lawrence , 
Saratoga , 



Steuben ... 
Sullivan ... 

Tioga 

Tompkins i 



Washington . 
Westchester . 
Wyoming.... 



i 



1.70 



1.06 



3.25 
2.08 



1.86 
0.56 



0.92 
2.25 
2.49 
8.21 

1.78 
1.86 
1.65 
2.90 

0.93 



1.40 
1.84 



1.10 
4.08 



t 



3.80 



9.22 



2.44 



3.70 
4.88 



8.37 
2.86 



2.28 
2.49 
8.75 



2.21 
6.22 
6.85 

0.96 



2.86 
1.75 



4.56 
7.27 
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4.49 
2:37 
4.28 

5.08 








4.12 


8.65 


2.58 


1.88 


4.08 




"i'.ih' 




8.21 


3.15 








4.48 

5.75 
4.20 
7.73 
10.56 


3.29 
2.98 

"i'is" 

4.66 










3.28 


5.20 


3.68 
8.47 
3.61 


2.40 
8.71 
4.16 


5.75 
2.95 
1.57 
4.04 


4.91 
1.59 
1.09 
3.56 


6.29 
2.26 
3.46 
6.35 

2.60 


63.C2 


0.87 


2.57 


3.12 


38.25 


2 07 












2 27 


8.77 


7.90 


2.77 


4.17 


4.70 






















1.47 


2.41 
2.16 




















2.62 


4.00 


1.02 
2.63 


















1.88 


7.66 


8.17 


2.18 


8.14 


6.07 






















7.75 


2.84 


2.87 


8.18 


3.07 




1.87 












1.23 
1.80 


3.63 
8.79 


5.89 
5.28 


3.77 
3.83 


i.84 
7.09 


4.80 
4.83 


4.31 
2.82 


2.54 
1.62 


8.C6 
1.83 


8.05 
8.30 


37.85 
41.93 
























1.29 




6.38 


2.87 


5.44 


9.14 


8.13 


1.36 


2.55 


5.01 










2.65 
1.74 


3.68 


7.83 
5.43 
6.66 
6.80 

3.89 
7.53 


8.04 


2.82 


7.47 
4.39 
5.17 


3.58 


2.80 


1.27 


2.15 


87.12 


2.70 
1.77 


3.49 
2.55 

3.11 
4.12 


i.76 
3.48 

8. 68 
1.99 

'"i'Ah" 


4.00 
5.07 

5.45 
3.38 


5.96 

4.17 

5.08 
2.59 


2.68 
2.15 

2.45 
6.07 


0.75 
1.89 

1.16 
3.78 


8.80 

1.47 


40.28 


1.91 


13.48 

7.72 

••• — •• 




4.25 



























Digitized by 



Google 



i.' 

i! 



288 



Repobt of the Director of the 

Temperature and Rain 



stations. 



Western Plateau 

Angelica* 

Humphrey 

Elmira* 

Eastern Plateau 

Oooperstown 

Waverly 

Northern Plateau 

Lowville 

Coast Region 

New York City 

Setauket 

Hudson Valley 

Albany 

Honevmead Brook .... 

Poughkeepsie* 

West Point 

Rondout* 

Champlain Valley 

Plattsburgh Barracks*. 
St. Lawrence Valley. . . 

Madison Barracks 

Canton* 

North Hammond 

Potsdam* 

Great Lakes 

Buffalo 

Rochester 

Fort Niagara 

Baldwinsville 

Oswego 

Palermo 

Lyons , 

Erie, Pennsylvania .... 

Central Lakes 

Geneva* 

Ithaca 



Average departure . 



County. 



Allegany 
Cattaraugus. , 
Chemung. 



Otsego . 
Tioga... 



Lewis. 



New York . 
Suffolk.... 



Albany . . . 
Dutchess . 



Orange. 
Ulster . . 



Clinton . 



Jefferson 

St. Lawrence. 



Erie 

Monroe 
Niagara . . . 
Onondaga . 
Oswego.... 
Oswego.... 
Wayne .... 
Erie 



Ontario.... 
Tompkins . 



Temperature— (Degrees Fahb.). 



45.4 
44.0 
44.9 
47.3 
45.0 
43.9 
46.2 
43.5 
43.5 
50.8 
51.5 
50.2 
49.0 
48.0 
47.0 
49.8 
50.8 
49.8 
43.5 
48.5 
46.1 
48.0 
44.2 
44.8 
43.4 
46.8 
46.4 
46.7 
47.7 
45.4 
46.5 
44.8 
48.5 
48.7 
47.1 
47.3 
46.9 



31 



1854 
18i*4 
1850 



1«54 
18S3 



1871 



1874 
1884 



1824 
1829 



1839 



1824 
186* 
1867 
1828 



1871 
1871 
1829 
1849 
1871 
1860 
18ol 
1874 

1852 
1876 



1893 
1893 
1891 



1898 



1893 



1883 
1893 



1893 
1893 
1898 
1889 
1892 



1893 



1892 



1898 
1893 
1893 
1893 
1893 
1893 
1^93 



18*3 



44.0 
43.5 
44.4 



14.6 
42.5 
46.7 
41.5 
41.5 
50.4 
51.2 
49.6 
46.5 
47.0 
45.6 
47.0 



41.6 
41.6 
42.6 
44.0 



41.1 
46.0 
45.9 
46.4 
48.3 
45.6 
44.3 
44.0 
46.6 
47.2 
45.8 



45.8 



-0.5 
-0.5 
^0.5 



—0.4 

—1.4 

+0.5 

—2.0 

-2.0 

—0.4 

—0.3 

— 0, 

—1.7 

—1.0 

—1.4 

-2.8 



—1.9 
-1.9 
—8.2 
-4.0 



—8.3 
—0.7 
—0.5 
—0.3 

5' 

—0.3 
—1.9 
-1.5 
-1.1 



—1.1 



-1.1 



Extremes of 
Annual Mean 
Temperature. 



47.0 



46.9 
48.0 



54.0 
51.8 



51.4 
49.4 



55.1 
51.5 



46.4 

47 2 
49.5 



48.8 
49.6 
49.4 



51.2 
47.8 



50.4 



49.5 



1890 



1870 
1891 



1891 
1889 



1881 
1889 



1870 
SO-^S 



1870 

'1826 

1878 
1870 



1878 
1878 
1890 



1878 
1878 



1880 



1891 



42.6 



41.5 
43.8 



48.6 
48.8 



48.6 
45.6 



46 8 
45.9 



40.4 

48!6 
40.4 

42.8 



42.7 
43.7 
46.2 



42.2 
41.0 



46.8 



44.3 



1865 



1875 
1885 



1875 

1888 



1875 
1893 



1875 
1836 



1875 

*i872 
1875 
1892 



1875 
1885 

•eo-w 



1885 
1885 



1888 



1885 



* Location of the instruments has been changed 
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Rainfall (Inches). 



during the period covered by the record. 
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Section V. 

Contains (1.) a List of the Counties in which C 
been Found, Giving the Name of the Statio 
Observer, with the Latitude, Longitude and 
the Stations, Keferenoes to the Place wher 
are Described in Detail ; the Date of the Es 
each Station, and the Climatic Region of the 1 
the Stations have been Classified. 

(2.) A List of Persons Reporting the Condition 
each Week. 

(3.) A List of Stations Displaying the Wbatj 

(4.) A Sample of the Crop Bulletin. 
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List of Crop Correspondents and Special Rainfall Observers 
of the New York State Weather Bureau, 1893. 



station. 




Albany 

Bethlehem Centre 

Angelica , 

Bolivar. 

Friendship 

Chenango Forks 

Humphrey 

Little Ta&ey 

Olean * 

Randolph 

Sherwood 

Cherry Creek 

Dunkirk .» 

Poland Centre 

Pine City 

Brisben 

New Berlin Centre . . . 

West Chazy 

Canaan Centre 

Lebanon Springs , 

Cortland 

Little York 

Deposit 

Bovina Centre 

Honeymead Brook . . . 

Wappinger's Falls 

Akron 

Buffalo 

Eden Centre 

Port Henry 

Malone 

Johnstown 

Corfu 

Adams Centre 

Antwerp 

Carthage 

Leyden 



Albany . . 
Albany . . 
Allegany . 
Allegany . 
Allegany. 



Broome .... 
Cattaraugus 
Cattaraugus* 
Cattaraugus 
Cattaraugns 



Cayuga .... 
Chautauqua. 
Chautauqua. 
Chautauqua 
Chemung . . 



Chenango 
Chenango , 
Clinton . . . 
Columbia , 
Columbia . 

Cortland . 
Cortland . , 
Delaware , 
Delaware 
Dutchess. . 



Dutchess . 

Erie 

Erie 

Erie 

Essex 



Franklin . , 

Fulton 

Genesee . . . 
Jefferson . 
Jefferson . . 



Jefferson 
Lewis . . . 



Name. 



U. S. Weather Bureau. 
L. H. Myers.* 
Prof. J. P. Slocum. 
Dr. Dorr Cutler.* 
H. J. Davis. 

Dr. Z. A. Spendley.* , 
Chas. E. Whitney. 

E. Sweetland.* 

F. N. Godfrey. 

E. C. Williams. 

W. F. Searing. 

W. S. Blaisdell.* 

William Boiling. 

Ellen Cheney. 

H. M. Darling, M. D.* 

George W. Lenderson. 
S. W. Caswell. 
W. H. Robinson.* 
C. E.*€adalso. 
Arthur K. Harrison. 

Frank Donegan.* 
M. H. Gates. 
M. R. Hulce.* 

F. J. Campbell.* 
James Hyatt. 

H. C. Townsend. 
H. A. Wilder.* 
U. S. Weather Bureau. 
William P. Hunt. 
W. Lansing & Son. 

Albert B. Johnson. 
W. S. Comrie. 
C. D. Silliman. 
A. E. Cooley.* 
H. N. Howard. 



C. P. McDonald. 
Dwight W. Miller. 

• Special rainfall observers. 
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List of Crop Correspondents, Etc. — (Continued). 



station. 



Lowville 

Avon 

Mt. Morris 

Canastota 

Hamilton 

Rochester , 

Canajoharie 

New York city . . 
Hess Road Station 
Lockport 

Boonville 

Clinton . . .'. 

Taberg 

Utica 

Baldwinsville 

Oran 

Phelps 

Victor 

Port Jervis 

Warwick 

Lyndonville 

Demster 

Oswego , 

Palermo 

Cooperstown 

De Kalb Junction 

Galway 

King's Station . . . 
Quaker Street . . . 
Hyndsville 

Perry City 

Wedgewood ..... 

Addison 

Atlanta 

South Canisteo . . . 

Setauket 

Liberty 

Newark Valley . . 



County. 



Lewis 

Livingston. 
Livingston. 
Madison . . 
Madison . . 



Monroe 
Montgomery 
New York . . 

Niagara 

Niagara 



Oneida . . . 
Oneida . . . 
Oneida . . . 
Oneida . . . 
Onondaga 

Onondaga 
Ontario . . . 
Ontario . . . 
Orange . . . 
Orange . . . 



Orleans . 
Oswego , 
Oswego 
Oswego 
Otsego. . 



St. Lawrence. . 

Saratoga 

Saratoga . 
Schenectady . . 
Schoharie 



Schuyler , 
Schuyler , 
Steuben , 
Steuben , 
Steuben 



Suffolk ...... 

Sullivan 

Tioga 

* Special rainfall observers 



Name. 



Charles S. Rice. 
Captain Orange Sackett.* 
J. E. White. 
J. W. Goodell. 

A. J. Tracey. 

XJ. S. Weather Bureau. 
Willis Bullock. 
XJ. S. Weather Bureau. 
H. A. Van Wagoner. 
W. D. Lovell. 

Byron Hughes.* 
Ira O. Ellinwood. 

B. Frank Ranney. 
Thomas JBirt. 
Abel H. Toll. 

H. J. Haith. 
Charles Seager. 
M. F. Webster. 
Prof. J. M. Dolph. 
John W. Sly*. 

B. B. Barry.* 

F. W. Squires.* 

XJ. S. Weather Bureau. 
E. B. Bartlett. 

G. Pomeroy Keese. 

C. A. Hallegas.* 
J. P. Crouch.* 

R. E. Cronkhite.* 
William Weaver. 
C. P. Bouton. 

W. H. Jeffers. 

O. F. Corwin. 

Dr. H. R. Ainsworth. 

Asa Adams.* 

James E. Wilson. 



J. P. David.* 
Ed. Tarbell.* 
M. D. Clinton.* 
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List op Cbop Correspondents, Etc. — ^Concluded), 



station. 



Waverly . . 

Ellis 

Easton 

Whitehall 
Lyons 

Bedford . . 
Arcade . . . 
Attica 
Castile 
Varysburg 

Penn Yan 
Erie, Pa . . 



County. 



Tioga 

Tompkins 

Washington 
Washington .... 
Wayne 

Westchester 

Wyoming ...... 

Wyoming 

Wyoming 

Wyoming 



Yates . . . 
Erie, Pa 



Name. 



T. P. Yates. 
Oscar Snyder.* 
H. Tabor.* 
W. J. Spink. 
Dr. A. F. Sheldon. 

Merritt M. Clark.* 
J. D. Tate. 
H. T. Bramer.* 
Walter E. Pratt.* 
H. C. Orr. 

Hallowell & Wise.* 
U. S. Weather Bureau. 



* Special rainfall observers. 
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The New York State Weather Bureau, Under Control of 
the State Commissioner of Agriculture. 



Weather Crop Bulletin Issued in Co-operation with the United 
States Department of Agriculture, Weather Bureau, for 
the Week Ending July 8, 1893. 



Cornell University, ) 
Ithaca, N. Y ., July 11, 1893. J 

The following information has been condensed from the 
reports of crop correspondents for the week ending with Satur- 
day, July 8, 1893: 

Albany county: The rainfall has been well distributed; and 
the average amount of sunshine has prevailed. Rainfall at 
Albany, 0.97 inch. 

Allegany county: Fine weather. Large hay crop being 
secured under favorable conditions. Raspberries ripe and 
plentiful. Rainfall at Angelica, 0.57 inch; Friendship, 0.45 inch. 

Broome county: Beneficial week for oats and garden truck. 
Heavy rain of eighth slightly damaged hay. Rainfall at Che- 
nango Forks, 1.75 inches. 

Cattaraugus county: Favorable week. Haying has become 
general, with prospects for good crop. Oats, corn and pota- 
toes look very well. Berries will be plentiful, but fruit in gen- 
eral will be light. Rainfall at Humphrey, 0.57 inch; Little 
Valley, 1.45 inches. 

Cayuga county: Wheat turning. Haying progressing 
slowly on account of rains. Much buckwheat was sown as the 
late spring had not permitted the sowing of many fields in 
grain. Approximate rainfall at Sherwood (including only to 
the seventh), 0.62 inch. 



Digitized by 



Google aA<a 



Ebpobt of Dibeotob of the Meteorological Bubeau. 301 

Chautauqua county: Frequent showers have somewhat 
delayed haying in all parts of the county, but it is generally 
being secured in good condition. Wheat and rye are begin- 
ning to color, and are well filled. Oats heading' out well. The 
warm weather and plentiful rains have made small fruits plump 
and juicy; markets are well supplied with them. Potatoes, 
where cared for, promise a good yield. Bugs are more numer- 
ous than usual. Cherries and currants are being picked in 
southwest Rainfall at Dunkirk, 0.63 inch. 

Chenango county: Storm of eighth beat corn and potatoes 
flat down; oats also, but they will straighten up again. Rain- 
fall at New Berlin Center, 3.68 inches, 2.63 inches of which fell 
on the eighth. 

Cortland county: Corn looks well. Hay crop kept back by 
cold weather. The weather has been favorable for cabbages. 

Delaware county: Favorably weather to all crops. Corn 
and potatoes look well and promise fair crop. Dairy business 
good. 

Dutchess county: Wheat is fair. Rye harvest begun; crop 
apparently good, but not well filled in some cases. Oats are 
good in the south, but not so promising in the north. Corn has 
been kept back by the cool nights, but is generally very good. 
Haying progresses rather slowly, and the crop is somewhat 
light in parts. First potatoes dug two weeks ago; crop will 
likely be good, although the bugs continue very numerous. 
Grapes look well, although some rot has appeared in the south. 
Hops are a total failure. Rainfall at Honeymead Brook (Ban- 
gall), 1.31 inches; Wappingers Falls, 2.05 inches. 

Erie county: Corn is backward but growing rapidly. Some 
oats struck with rust. Early potatoes are looking well. Buck- 
wheat is up and looks good. Rainfall at Buffalo, 0.40 inch; 
Eden Center, 0.47 inch. 

Franklin county: Favorable for all crops. Corn makes 
splendid growth. Meadows and pastures have improved. A 
little hay cut; haying will be general on tenth; crop in north 
section reported above average; about average in central sec- 
tion. Rainfall at Malone, 0.39 inch. 
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Pulton county: Corn and potatoes are growing finely. 
Weather has been showery and bad for haying. Much that was 
cut was caught by the rain. The crop is a good average. 

Jefferson county: Grains, potatoes and gardens growing 
finely. Haying progressing; crop below last year's. Pastures 
good. Oats promise a good crop, but corn very backward. 

Lewis county: Fine week; corn and potatoes looking fine; 
oats are heading well and will yield much straw. Haying has 
well commenced and crop will be large and of good quality. 
Pastures are good. Apples will be light Rainfall at Low- 
ville, 1.46 inches. 

Livingston county: More rain needed; ground very dry and 
beans do not grow. Some not up yet. Rainfall at Mt. Morris, 
0.45 inch; Avon, 0.40 inch. 

Madison county: Crops made good growth. Last of week 
good for haying, at which farmers are busy and securing a 
good crop. Terrific storm of eighth, although giving the ground 
a needed soaking, did much damage. Trees were blown down; 
some hop yards laid flat; and much injury wrought to early 
potatoes. Rainfall at Canastota, about 2.05 inches. 

Monroe county: Rainfall was badly distributed, and drouth 
has slightly injured crops. Rainfall at Rochester, 0.82 inch. 

New York: Rainfall, 0.32 inch. 

Niagara county: Favorable week and crops growing finely. 
Haying progressing slowly on account of wet weather. Rain-i 
fall at Lockport, 0.75 inch; Hess Road Station, 1.20 inches. 

Oneida county: Rains have been generally well distributed, 
and all crops are growing finely. Haying in the nortEern part 
will not be general until Monday. Oats will be rather light in 
the southern pail. Wheat nearly ready to harvest Rainfall 
at Boonville, 1.41 inches; XJtica, 1.83 inches. 

Orange county: Rye harvest has begun; fair crop. Haying 
progressing favorably. Corn making good growth. Cherries 
and small fruits a good crop. Rainfall at Port Jervis 1.40 inches. 

Orleans county: T^heat is ripening; weevil bad on lake 
shore; late wheat attacked most Corn, beans and potatoes 
growing finely. Haying in full blast Rainfall at Lyndonville^ 
0.93 inch. 
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Oswego county: Favorable week, and all crops doing as well 
as could be expected. Corn and potatoes doing finely. Garden 
truck doing well. Haying progressing under generally favor- 
able conditions; crop is of fine quality. Strawberry harvest 
about over; yield not as great as last year, but prices better. 
Outlook for pears and apples remains discouraging; other fruits 
fair. Berries good. Pastures good, with much white clover. 
Dairy interests are fair. Rainfall at Demster, 0.78 inch; Oswego, 
0.57 inch. 

Otsego county: Occasional showers prevented drouth, but 
more rain is needed. Haying has begun with general crop a 
full average, although some old meadows are light Nights 
rather too cool for vines and gardens. Rainfall at Coopers- 
town, 0.49 inch. 

Saratoga county: Crops of all kinds are doing well. Rain- 
fall at Kings Station (including Saturday, first), 2.76 inches. 

Schuyler county: Favorable week for growing crops, but 
not for haying. Some has been damaged by the rains. Wheat 
and rye are ripening rapidly. Hay generally is heavier than 
appearances indicate, although very full of daisies. Clover is 
fine. Rainfall at Perry City, 2.92 inches; Wedgewood, 1.19 
inches. 

Steuben county: All crops are doing well. Buckwheat 
acreage is small. Haying will be general Monday. Reports as 
to yield are conflicting, but will probably be much less .than 
last year. Rainfall at Atlanta, 0.91 inch; South Canisteo (to 
Friday only), 0.33 inch; Addison, 0.60 inch. 

Suffolk county: Rainfall badly distributed, and corn, 
pastures and garden truck are suffering for the lack of rain. 
Nearly half of the hay crop has been secured. Potatoes in full 
blossom. Some rye has been cut; wheat almost ripe. Nearly 
half of the apples are falling off the trees. Rainfall at Setau- 
ket, 0.28 inch. 

Tioga county: Wheat turning and above the average quality. 
Corn and oats backward. Cherries abundant; strawberries 
gone; raspberries ripe and good crop. Some haying done; old 
meadows light and poor. Clover heavy on new seeding, and 
mostly housed. Buckwheat generally in. Hall on fifth did 
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considerable damage to corn, fruit and gardens. Rainfall at 
Newark Valley, 2.35 inches; Waverly, 0.15 inch. 

Tompkins county: Favorable week for growth, but unfavor 
able for haying. Terrific storm, with some hail, on eighth. No 
damage reported. Cherries are abundant, and other fruits look 
well. Rainfall at Ithaca, 2.84 inches, of which 2.70 inches fell 
in eighteen hours during the eighth. One inch fell in twelve 
minutes about 1 p. m. 

Washington county: Frequent showers and cool nights last 
two weeks will add fully one-third to the grass and rye crops. 
Oats will be a full average. Corn and potatoes better than the 
average at this season. Grapes setting unusually full. Berries 
abundant. Haying in full blast Rye cutting began on seventh. 
Rainfall at Greenwich, 1.30 inches. 

Wayne county: Beneficial rains, and grass and grains made 
rapid improvement. Clover is heavy; timothy rather light. 
Potatoes looking well. Rather too cool for corn and it is small. 
Wheat promises a large crop. Cherries are plentiful; raspberries 
ripening and a large crop. Pastures are excellent. About half 
of the clover has been cut. 

Westchester county: Frequent showers delayed haying; crop 
light. Rye cutting began seventh; good crop. Corn and pota- 
toes look finely. Currants, large crop and fine. Aphides still 
very injurious to apple and cherry trees. Few apples, excepting 
Greenings. Rainfall at Bedford, 0.84 inch. 

Wyoming county: In some parts haying is almost over; quality 
good, and yield, though not large, better than expected. Grapes 
look well. Wheat nearly ready to cut. Rainfall at Castile, 
1.26 inches; Varysburgh, 1.02 inches. 

Yates county: Favorable week for all crops. Haying about 
iinished. Corn growing rapidly. Winter wheat and .spring 
grains looking very well. Rainfall at Penn Yan, 0.44 inch. 



GENERAL REMARKS. 

The week has been characterized generally by warm days, 
cool nights, average sunshine and frequent showers. The rains 
were unequally distributed but were generally sufficient, and 



Digitized by 



Google 



State Meteorological Bukeau. 305 

all growing crops have made a good advance. The weather has 
generally been somewhat unfavorable for haying, which has 
made slow progress. The high winds and heavy rain which 
accompanied the severe storm of the eighth did considerable 
damage in parts of central counties. Much hay was caught; 
oats, corn and potatoes were beaten flat and fruit knocked off, 
but settled weather will probably recover much of the damage. 
In Hamilton county hops and corn particularly were damaged 
by hail. 

All grain is coming on nicely, with few exceptions. In some 
parts of Dutchess and Clinton counties oats are reported light, 
but in general it is very well headed and good straw. Rye har^ 
vesting has begun in the more advanced counties. 

Corn is still late in most sections, especially on the higher 
lands of eastern and central* counties, where the nights have 
been particularly cool. Nevertheless the growth is now vigorous, 
and prospects fine. A large acreage of buckwheat was sown. 
In the bean-growing sections of Livingston county and vicinity 
more rain is needed, as some sprouts have not yet come up. 
Reports on hay are somewhat conflicting. The crop is light in 
very few sections. Generally it is above the average and of 
good quality. Pastures continue excellent. Small fruits and 
berries are fine; grapes are setting well. Apples will be light in 
many localities. In Westchester county there will be none but 
Greenings. Special reports from correspondents in regard to 
the depredations of the hop louse show less cause for alarm 
than was previously apprehended. As stated in former bulletins 
the yards in southern Dutchess county are entirely ruined. The 
vines are completely stripped, save here and there a blackened 
and perforated leaf, or a new shoot. Nothing was done to stop 
the ravages of the insect, so quickly did it do its work that it 
was almost done before discovered. Reports from Madison 
county state that the vine is in a vigorous condition and lice not 
so numerous as a short while ago. Under favorable conditions 
of weather there is no cause for alarm. In Otsego county con- 
ditions are about the same. Some lice, but not numerous. 
Many old yards were badly winter-killed, and are consequently 
39 
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light. Others are very good. The general expectation is for a 
somewhat lighter crop than last year on the same acreage. In 
Franklin county the acreage was greatly increased last year, 
but winter-killing reduced it to about average. The yards 
are generally looking very well. In some yards lice are numer- 
ous; in others scarce. Under weather conditions favorable for 
their development lice are present in sufficient numbers to ruin 
the entire crop. Thus far no damage has been done. 

Extracts from the national bulletin for the week ending with 
Monday, July 3, 1893: 

New England ? Haying has commenced, and the prospects 
are favorable for an average crop, except in some northern sec- 
tions, where drought still continues; fruit outlook favorable. 

New Jersey: Encouraging reports received from northern 
and central sections, where condition of all crops is much 
improved; harvesting of winter grain, in all sections, progressing 
favorably. 

Pennsylvania: Corn has good color but fields very uneven; 
hay crop generally light; wheat harvest commenced; crop aver- 
age; oats light; rye fair; fruit still falling and outlook poor; 
rain is needed in some sections. 

Maryland: Wheat harvesting about over, large yield expected; 
corn and oats look well; peach crop heavy and being marketed. 

Indiana: Wheat, clover and ha^ harvest ended in some sec- 
tions, in others not yet begun; wheat crop good in both quality 
and quantity. 

Ohio: Wheat, clover, rye and barley harvest in progress; 
corn and tobacco growing rapidly; potatoes doing well; oats 
headed well; timothy improving. 

Michigan: Haying general and yield heavy; army worm cut- 
ting corn in some counties; fruit prospects continue good; pota- 
toes and garden produce doing well. 

E. A. FUERTES, 

Director. 
R. M. Hardingk, 

Observer U. S. Weather Bureau, Assistant Director. 

Please Give this the Widest Circulation Possible. 
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Description of the Stations of the New York 
Weather Bureau. 
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Descriptions of Stations. 



The following descriptions have been revised and brought up 
to date mainly by correspondence with observers. Omissions 
will, however, be found in the cases of a few stations recently 
established, or whose instrumental equipment and exposure 
have been materially changed. 

. WESTEKN- PLATEAU — ALTJEGA3TY COUNTY. 

Station, Alfred Center — In charge of Professor F. S. Place 
at Alfred University. 

Date of establishment not known; latitude, 42° 15' north; longitude, 77° 55' west; elevation 
1,894 feet. 

The town of Alfred Center is situated near the upper limit of 
a valley which opens, in a northeasterly direction, towards the 
Alfred station of the New York, Lake Erie and Western railroad, 
2 miles distant. The station is located in the town, half-way 
up the eastern slope of the valley, on both sides of which the 
hills rise to the heights of from 100 to 200 feet 

A standard Green barometer is hung in a room (heated in 
winter), on the first floor of a house on Sayles street. The 
maximum, minimum, wet and dry thermometers, with a Draper 
thermograph, are located in a louvred shelter of the pattern of 
the United States Weather Bureau standard. The shelter is 
7 feet above the ground, and 35 feet fromi any buildings. 

The rain-gauge is 28 inches above the ground, and 30 feet 
from buildings. 



WESTERN PLATEAU — CATTARAUGUS COUNTY. 
Station, Humphrey — Mr. Charles E. Whitney, Observer. 

Equipped (by signal service) 1885-1886; latitude, 42° 12' north; longtitude, 78° 84' west; eleva- 
tion 1,860 feet, as determint-d by aneroid readings by the writer; no data have been previously 
obtainable, and consequently the height given in the report of 1889 is very much in error 

The station is about 10 miles northeast of the Great Valley 
station of the New York, Lake Erie and Western railroad. It 
is near the summit of a ridge of hills, 350 feet above, and on the 
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northwest side of a stream which flows into the Alleghany river 
at Great Valley station. The hills in this section rise to an 
average height of 1,900 or 2,000 feet above tide, and are inter- 
sected by numerous deep valleys. 

Mr. Whitney's station is situated between two knolls, toward 
the east and west respectively, whose summits are from 50 to 80 
feet above the station. 

The dry and wet bulb and the maximum and minumum ther- 
mometers are placed under the roof of a piazza fating toward the 
south, in an angle formed by the main portion of the house and 
a wing on the eastern side. The height of the thermometers 
above the ground is about 7 feet; above the floor of the piazza, 
5 1-2 feet, and below its roof, 3 feet The width of the piazza is 
4 feet. The thermometers are hung several inches away from 
the wall of the building. 

The rain-gauge is situated about 45 feet north-northwest of 
the main portion of the house. Two or three dwarf fruit trees 
are at a distance of 12 or 15 feet, and are the only obstacles to 
a free circulation of air in the vicinity. The top of the gauge is 
4 feet above the ground. 

An anemometer placed at this station is mounted on the south 
gable of the house, 7 feet above the ridge and about 30 feet 
above the ground. 



WESTERN PLATEAU — CHAUTAUQUA COUNTY. 
Station, Aekwbight — Miss Etta L. Wilcox, Observes. 

Established in August, 1830; special temperature station; latitude 42° 26' north; longitude 79* 
15' west; elevation 1,800 feet. 

This station is situated about 6 miles east-southeast of Dun- 
kirk, on the range of hills which borders the shore of Lake 
Erie. The writer's observations of an aneroid barometer give 
the elevation of this station as approximately 685 feet above the 
level of Lake Erie. The thermograph is located at the house 
of Mr. E. I. Wilcox, which stands on the northern slope of a 
ridge rising above the general level of the hills to a height of 
200 or 300 feet, half a mile in the rear of the station. The 
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ground falls away from Mr. Wilcox's house toward the north 
and west, so that there is an unobstructed view toward the 
Buffalo plains and over Lake Erie. The station is somewhat 
sheltered from south winds by the ridge mentioned, but air 
currents from all other directions have a free circulation about 
it. The shelter of the Draper thermograph is placed at the 
eastern end of a northern piazza, at a height of 4 1-2 feet above 
the floor and 7 feet from the ground. The eastern and west- 
ern ends of the piazza are formed by wings projecting about 
7 feet from the body of the house. The thermograph being 
placed about 1 foot distant from the outer side of the piazza. 
The rays of the sun are excluded from the shelter and its 
vicinity at all times, excepting possibly for an hour in the late 
afternoons of summer. 



WESTERN (PLATEAU — CHEMUNG COUNTY. 
Station, Elmira — Messrs. W. S. & C. R. Gbrity, Observers. 

Established November, 1888; latitude, 42° 06' north; longitude, 76° 56' west; elevation 868 feet. 

The city of Elmira is located upon the broad valley" bottom 
of the Chemung river, at its point of intersection with a deep 
depression extending northward from Pennsylvania to the val- 
ley of Seneca lake. Beyond the city limits the hills rise 
abruptly from the flat lands to the higher levels of the western 
plateau. 

The meteorological station is located near the center of the 
city at the business-house of Messrs. Gerity, on the southeast 
corner of Lake and Carrol streets. The thermometer shelter 
projects from a window on the north-northwest side, and second 
story of the brick building. Its dimensions are approximately 
3 feet in width, 2 feet in depth, and 3 feet in height, the ther- 
mometers being secured near its center, at a distance of 18 
inches from the window (which is always closed). The sides 
and front of the shelter are closed, the provisiotf-for ventilation 
consisting of an open bottom and air spaces between the top 
and sides. 
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The thermometers are 18 feet above the pavement The 
building shades the shelter and the pavement beneath until 
the afternoon observation has been made, but during the 
remainder of the day the surroundings of the instruments may 
become heated by the sun. 

The rain-gauge is exposed upon the roof of the building, at 
a distance of 18 feet from the nearest side wall. Its elevation 
above the ground is 471-2 feet 



WESTERN PLATEAU — MVINGSTON OOUNTfT. 

Station, Mount Mobbis — Mb. J. E. White, Observes. 

Established June, 1890; latitude, 42° 42' north; longitude, 77° 66' west; elevation, 525 feet. 

The instruments are located at the house of Mr. White, 1 mile 
south of Mount Morris, on the western side of the broad valley 
of Dansville creek. The ground falls 20 or 30 feet to the 
valley bottom, in front of the house, and in its rear rises gradu- 
ally to the ridge which separates Dansville creek from the 
Genesee river. The general surface of the neighboring country 
slopes rapidly from the high hills, further south, toward the 
plains of the great lake region. 

Since the inspection of the station by an officer of the Bureau 
in 1890, the location of the instruments has been changed from 
the piazza to the northern side of the house. The thermometers 
are now secured to a board facing a window of the first story: 
their elevation above the ground being 10 feet 

The rain-guage is about 100 feet southwest of the house; its 
top being twelve inches above the ground. 



WESTERN PLATEAU — NIAGARA COUNTY. 
Station, Lockpobt — Mr. W. D. Lovell, Observes. 

Removed from Pendleton Center in April 1891 ; latitude, 48° W north; longitude, 78° 48' wert; 
elevation, 616 feet. 

This station is three-fourths mile from the limits of the 
city of Lockport. The surface of the country near the station is 
level, but about 40 or 50 rods north is the " mountain/' so called, 
descending about 100 feet toward the north. 
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The dry, wet, ma,xiiminTii and minimum thermometers are 
exposed in a shelter whose base is about 4 feet from the ground 
and about 30 feet from the house and barn, respectively. The 
shelter is about 2 feet square, and has a pyramidal roof. The 
door and three remaining sides are of louvred work, and the 
bottom is formed by slats placed about 1 inch apart The door 
opens toward the north. 

The rain-gauge is in an open space in the garden about 10 
feet from any trees or bushes. 



WESTERN PLATEAU — SCHUYLER COUNTY. 

Station, Wedgewood — Mr.,0. F. Corwjn, Observer. 

Equipped with standard instruments in December, 1889; latitude, 42° 26' north; longitude, 76° 
66' west; elevation, 1,850 feet. 

This station is situated on the high hills which rise abruptly 
from the valley of Seneca lake, and is about three-quarters of a 
mile west of Wedgewood depot of the Fall Brook Coal Company's 
railroad. The ground rises gradually to the west and south of 
Mr. Corwin's house, where the instruments are located, but slopes 
away from it in all other direction. The temperature and rain- 
fall at this station should fairly represent the climatic features 
of the highlands near the central lakes. 

The thermometer shelter is 30 feet west of the house, and is 

supported on posts at a height of 4 feet above the sod. Its 

dimensions are about 3 1-2 by 2 1-2 feet at the base and 3 feet in 

height. The sides are of board (unpainted), with a door of the 

width of the shelter on the east side. Ventilation is obtained 

by spaces about one-eighth of an inch in width between the 

boards, and by a large number of holes bored in the sides at such 

an angle that rain is excluded. The top is double, with an air 

space, and has a slight slope. The thermometers are hung near 

the center of the shelter. The rain-gauge is placed on a post 

4 1-2 feet above the ground, that it may be above snow-drifts. 

The only obstacles to a free circulation of air in the vicinity of 

the gauge is a hedge of shrubs 20 feet distant and about 12 feet 

in height 

40 
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hilly, some of the higher summits reaching an elevation of more 
than 2,000 feet abori thie. 

The dry and wet bulb, maximum and minimum thermometers 
are exposed out of the north window of an unheated one-story 
wing of Mr. Tate ? s house. The sides of the shelter are the 
window blinds, which are secured in a position at right angles 
1.0 the wall of the house by a wide board forming the top of the 
shelter. The thermometers are 9 feet above the ground, and 
facing outward, are reached by steps. The front of the shelter 
is open, while a wide board at the bottom cuts off radiation from 
the ground. 

The rain-gauge is about 40 feet northwest of the house. There 
are no trees or other obstructions to a free air circulation in its 
vicinity. The top of the gauge is 26 inches above the ground. 



WESTERN PLATEAU — WYOMING COUNTY. 
Station, Varysburgh — Mr. H. C. Orr, Observer. 

Equipped with maximum and minimum thermometers in February, 1898; latitude, 42° 45' 
ongitude, 78° SO 7 ; elevation not known. 

The town of Varyshurgh is situated in the Tonawanda valley, 
which extends nearly north and south through western Wyoming 
county. The station is located within the limits of the village. 

The thermometer shelter is built substantially after the speci- 
fications of the United States Weather Bureau, having louvred 
sides and a sloping shingled roof. It is 24 feet southeast of the 
nearest building (a barn) and is not affected by any artificial 
heat. The thermometers are 5 1-2 feet above the grojmd. 

The rain-gauge stands on level ground, 30 feet south of Mr. 
Orr's house and 12 feet south of a small fruit tree. The top of 
the gauge is 2 feet above the ground. 



EASTERN PLATEAU — BROOME COUNTY. 

Station, Binghamton — Superintendent of State Hospital; Mr. 
J. J. Eastman, Observer. 

Established (by signal service) October, 1889; latitude, 42° 07' north; longitude, 75° 55' west; 
elevation, 870 feet. 

The instruments are located on the grounds of the pumping 
station of the State hospital water-works, on the northern bank 
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of the Susquehanna river. North of the station the ground rises 
abruptly to the hospital grounds, over 200 feet above, and beyond 
the hospital the ground continues to rise to a much greater 
elevation. The station is at the outskirts of the city of Bing- 
hamton, which lies on the broad plain toward the south and 
west 

The dry-bulb and maximum and minimum thermometers are 
exposed in a louvred shelter, built after the signal service speci- 
fications, which is supported at the height of 12 feet from the 
ground on a skeleton platform. It is 100 feet west of the pump- 
ing station, 100 feet north of the river bank, and about 30 feet 
above mean water level of the river. 

The rain-gauge is 90 feet west of the water-works, and there 
are no obstructions nearer than this to interfere with a free air 
circulation. The top of the gauge is 36 inches above the ground. 



EASTERN PLATEAU — DELAWARE COUNTY. 
Station, South Kobtright — Mb. D. C. Shabpk, Observjjb. 

Established (by Signal Service; in 1888; equipped by State Service, February, 1890; latitude, 4J» 
20' north; longitude, 74° 48' west; elevation, 1,700 feet. 

This station is located in a deep valley of the Catskill 
mountains through which the western branch of the Delaware 
river flows in a southwesterly direction. On the southern side 
of the valley the mountains rise to a height of about 1,01 
and to a somewhat less elevation on the northern side. 1 
ley at this point is about one-half mile wide, the statior 
located near its center. 

The maximum and minimum thermometers are expose 
doorway about 2 feet deep, on the north-northwest side 
Sharpe's house. The instruments face towards the noi 
and are never reached by the direct sunlight. The ha 
which the door leads is unheated. The walls of the build 
of wood. The thermometers are about 7 feet above the 

The rain-gauge is 22 feet distant from the south side 
house. The top of the gauge is 2 feet above the ground 
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EASTERN PLATEAU — MADISON COUNTY. 
Station, Brickfield — Mr. D. B. Sttllman, Observer. 

Established in December, 1689; latitude, 42° 48' north; longitude, 75° 20' west; elevation, 1,860 
feet. 

The town of Brookfield is situated in the deep valley of Beaver 
creek, a small stream flowing southward into the Unadilla river. 
The hills rise abruptly on the eastern and western sides of the 
town to heights ranging from 200 to 800 feet. 

The meteorological station is located at Mr. Stillman's house 
which stands a few hundred feet east of the creek, the ground 
in its vicinity rising gradually toward the eastern hills. 

The dry and wet bulb, .and the maximum and minimum ther- 
mometers are supported by a horizontal board facing the north 
window of an unheated hallway in the second floor of the build- 
ing. The roof of the house projects over the thermometers, 
all'ording a partial shelter from rain. The walls of the building, 
with the high eastern hills, shade the instruments until late in 
the afternoons of summer, when they are exposed to the rays 
of the sun for about an hour. The thermometers are about 12 
feet above the ground and 1 foot distant from the window. 

The rain-gauge is located about 40 feet from the western 
side of the house, its top being 2 feet above the ground. 



EASTERN PLATEAU — ORANGE COUNTY. 

Station, Middletown — In charge op Srlden H. Talcott, M. D., 
Dr. Allen and Mr. Ewer, Observers. At the State Hospital. 

Established January, 1890; latitude, 41° 25' north; longitude, 74° 25' west; elevation, 611.5 feet. 

The State hospital is located about one mile southwest of 
Middletown, and is about 50 feet above the city. The ground 
slopes rapidly away from the station toward the north and east, 
but southward the country is nearly level with the station, or 
rises slightly above it 

The dry and wet, maximum and minimum thermometers are 
exposed on the northern side of a wing of the hospital, one and 
one-half stories in height. The instruments are secured to a 
frame-work facing the window, 18 inches distant from it, and 10 
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feet above the ground. The thermometers are about 4 feet below 
the roof, which, extending 4 feet beyond the wall is utilized as a 
shelter. The rays of the sun are entirely excluded from the 
instruments and the sod bene,ath, in the morning by the high 
wall of the Main Building, which extends for 170 feet or more 
toward the north, and in the afternoon by a northern extension 
of the wing. The window is only opened for the purpose of 
moistening the wet bulb thermometer. The room within is 
unheated but the corridor in the basement beneath is warmed by 
steam during the winter. The thermometers are about 40 feet 
distant from the Main Building. 

The rain-gauge is exposed on a lawn east of the Main Building 
and about 200 feet from it. There are no obstructions to a free 
air circulation in the vicinity of the gauge, other than a few 
ornamental shrubs 30 or 40 feet distant. 



EASTERN PLATEAU — ORANGE COUNTY. 
Station, Port Jervis — Professor John M. Dolph, Observer. 

Established November, 1889; special temperature station; equipped with a thermograph in 
December, 1890; latitude, 41° 21' north; longitude, 74° 40' west: elevation, 47 n *— * 

Port Jervis is situated between the Delaware a 
rivers, at a short distance north of their points of ; 
valley of the Delaware makes an abrupt turn i 
from the southeast to the southwest, the Neversin 
ing from the northeast at the bend. The surface ri 
toward the north in the vicinity of the station, w 
50 feet above the river surface. But beyond the ci1 
hills close in abruptly about the valley. 

The thermometers and thermograph are exposed 
shelter built substantially after the pattern emp 
United States Weather Bureau. The shelter is £ 
from the northeastern side of the house, and 5 ft 
ground. 

The rain-gauge is placed upon a post at a hei| 
8 inches above the ground, between two low bui 
roofs rise above the gauge to a height about e< 
distance from it. 
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EASTEBN PLATE ATT — OTSEGO (X)UNTY. 

TATIOK, CoOPERSTOWN — Mr. G. PoMEROY KeESE, ObSERTER. 
Est abli 8 hed 1864; latitude, 42° 41' north; longitude, 74° 57' west; elevation, 1,800 feet. 

^ooperstown is situated in the valley ^Ct the southern end or 

°t of Otsego lake, hills rising abruptly on the eastern and 

western sides of the town. The stream flowing south from the 

la ke through a narrow valley, forms one of the principal sources 

°* the Susquehanna river. The meteorological station is 200 

feet southwest from the shore of the lake, and is sufficiently 

isolated from the buildings of the town to admit of a very free 

a *r circulation. The hills on the eastern and western sides of 

the valley are respectively one-half and three-fourths of a mile 

" fvom the station. 

Tj The dry, wet, maximum and minimum thermometers are 

| secured to the side posts of a northern piazza of Mr. Keese's 

residence; their distance from the ground being about 9 feet, 

mi and from the piazza roof, 5 feet. The sun reaches the piazza 

^ only near the hours of rising and setting, and at these times 

one-half of the piazza is always in the shade of a projecting 

^ doorway; hence by moving the thermometers from one side of 

1 the piazza to the other, they are kept shaded for several hours 

^' preceding the time of observation. The walls of the house are 

e -"- of brick, from which the instruments are separated by at least 

^ several inches of air space. 

w'\ The rain-gauge is 60 feet south of the house, and has no 

ty obstacles to a free air circulation in its vicinity. The top of 

the gauge is 4 feet above the ground. 
^ Mr. Keese's record of temperature was kept during 36 years 

i! 1 ? from readings of a Green standard thermometer, with which 

*' f the instrument furnished by this service early in 1890 was 

re found to agree closely. The rain-gauge in use for 36 years was 

the Pike " conical " form, which, as compared with the gauge of 
*'" the New York bureau, is found to give a slightly deficient regis- 

*. tration. The exposure of the instruments has been substan- 

o ! "j tially the same during the entire period of the record. 

f 
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EASTERN PLATEAU — SCHUYLER COUNTY. 
Station, Perky City — Mb. W. H. Jeffees, Obsebveb. 

Equipped with standard instruments in December, 1689; latitude, 42° 08' north; longitude, 76° 
44' west; elevation, 1,038 feet. 

This station is located about 4 miles west-southwest of Tru- 
mansburgh, on the hills west of Cayuga lake, from whose shore 
it is about 6 miles distant. Mr. Jeffers' house is situated on the 
west bank of a brook which, after flowing southward 50 rods, 
meets a larger stream emptying into Cayuga lake; the ground 
rising gradually from the valley of the creek toward the north- 
west and south. At a distance of 8 miles to the south is the 
range of Newfleld hills, whose summit reaches an altitude of 
2,100 feet; and a similar high tract of land lies to the west of the 
station near Seneca lake. The valley in which the station is 
situated, with others opening out of it, formi an irregular 
depression extending through this western range of hills. 

The maximum, minimum, wet and dry bulb thermometers are 
exposed in a shelter built on the north side of a low wing of 
Mr. Jeffers' house. The bottom of the shelter, \v*hich is about 
4 1-2 feet above the ground is constructed of slat work, which 
cuts off radiation from the sod. The sides are louvred in the 
manner adopted by the signal service, and a slanting roof and 
a door opening toward the north are provided. 

The rain-gauge is about 80 feet east of the house and about, 
30 feet south of a corn-house. The gauge is 2 feet and 9 inches 
above the ground. 



EASTERN PLATEAU — TIOGA COUNTY. 
Station, Wavebly — Mb. T. P. Yates, Obsebveb. 

Established (by Signal Service) in August, 1887; latitude, 42° 41' north; longitude, 76° 34' west; 
elevation, 825 feet. 

This station is near the northeastern limits of the village of 
Waverly, and its surroundings are more like an open country 
than might be expected from its proximity to the village. The 
station is about two-thirds of the distance between the gradual 
slope from the Susquehanna river and the hills a mile away, 
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whfch jform the northern boundary of the valley. The elevation 
of the hills in this vicinity, on either the north or south side of 
the valley, probably does not exceed 300 to 500 feet. 

The dry and wet bulb and the maximum and minimum ther- 
mometers are exposed in a shelter 50 feet east of Mr. Yates* 
house. The shelter consists of a double unpainted box open at 
the bottom having an air space 1 inch in width between the 
sides, and with slat work at the top opening to the ventilators in 
the ridged roof. Some additional ventilation is also obtained 
through a few spaces from one-eighth to one-fourth of an inch 
in width, between the boards at the sides of the shelter. The 
dimensions of the shelter (outside) are 2x3 feet at the base and 
2 1-2 feet in height, exclusive of the roof. The thermometer sup- 
ports are secured to a board near the back or south side of the 
inner box, and the door of the shelter opens towards the north. 
The height of the thermometers above the sod is 4 1-2 feet. 

The rain-guage is 5 feet north of the shelter, 45 feet from the 
house (which has two stories and an attic), and about 35 feet 
from the branches of a large fruit tree. 



NORTHERN PLATE AU — CLINTON COUNTY. 

Station, Lyon Mountain — Mb . Philip J. Mullin, with the Chat- 
eaugay Ore and Ieon Co., Observer. 

Established May, 1889; special temperature station; latitude, 44° 41' north; longitude, 78° 57 
west; elevation, 1,917 feet. 

This station is located at the mining town of Lyon Mountain, 
in the northern Adirondack region, probably the highest settle- 
ment of the northern plateau. The thermograph is located at 
the offices of the mining and railroad companies, on the line of 
the Chateaugay railroad. Immediately to the south of the 
station the ground rises to the summits of Lyon mountain, and of 
an adjacent peak, while toward the north the surface falls away 
to the valley bottom, from 70 to 100 feet below the station. The 
valley is bordered on the northern side by hill ridges of a lesser 
height than those toward the south, which are cut by numerous 
depressions, the most important of which form broad valleys 
41 
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extending to the open country towards the northwest and north- 
east respectively. Owing to the exposed position of this station, 
and the activity of the air circulation about it, the effect of 
local conditions must be small, so that the thermograph charts 
may be considered to give in detail the general temperature 
conditions of the northern Adirondack region. 

The shelter of the thermograph is secured to the siding of the 
mining office, facing to the north-northwest. A roof 12 feet in 
width extends over it, and with the walls of the main building 
entirely excludes the rays of the sun, while admitting of free air 
circulation. The instrument is also isolated from heated portions 
of the building. The height of the thermograph above the ground 
is 9 feet 



NORTHERN PLATE AU — FULTON COUNTY. 
Station, Gloversville — Mr. L. W. Chamberlin, Observer. 

Established December, 1688; latitude, 48° 5' north; longitude, 74° 80' west; elevation, 802 feet. 

This station is located in the city of Gloversville, on the 
southern slope of the Adirondack plateau, and 592 feet above 
the Mohawk valley bottom. The maximum, minimum, dry and 
wet bulb thermometers are exposed in a shelter constructed 
by Mr. Chamberlin after the signal service specifications, and 
should, therefore, give reliable results. This shelter is 5 feet 
above the sod. The rain-gauge is exposed near the shelter. 



NOKTHEEN TLATE AU — LEWIS COUNTY. 
Station, Constableville — Mr. Charles E. Taylor, Observ 

Established by the National Service in November, 1888; fully equipped by the State Ser 
December, 1880; latitude, 43° 82' north; longitude, 75° 27' west; elevation, 1,246 feet. 

The village of ConstaMeville lies on the eastern side of 
'• Tug Hill " range, which extends from north to south thr< 
the western part of Lewis county, as a continuous ridge, ha 
an average elevation of about 2,000 feet above tide. On 
eastern side of this range there is a series of plateaux, in s 
rising successively from the valley bottom. Constableville 



Digitized by 



Google 



State Mbtboeologioal Bubeau. 

Turin also are situated on the broadest one of these terraces or 
steps, at a height of 400 feet above the Black river, which flows 
northward through the valley, at the eastern base of the ridge. 
From the western side of the village the ground again rises 
towards the ridges of the hills, but the generally regular contour 
of the range is broken at Constableville by a local depression, 
extending westward among the higher hills. This station is 
on a slight rise of ground at the eastern limit of the village. 

The dry and wet bulb and maximum and minimum thermome- 
ters are exposed in a single-louvred shelter, whose form and 
dimensions conform to those adopted by the United States 
Signal Service. It is supported at a height of 3 1-2 feet above the 
sod. The rain-gauge is of the Weather Bureau pattern. Its top 
is 2 inches above the ground. 



NORTHERN PLATE AU — LEWIS COUNTY. 
Station, Number Four — Mr. Charles Fenton, Observer. 

Established by the National Service December, 188S; equipment completed by the State In 
December, 1889; latitude, 43° 50' north; longitude, 75° 12' west; elevation, 1,571 feet. 

The station, Fenton's Number Four, is 18 miles east of Low- 
ville, near the western limits of the Adirondack wilderness. The 
station stands on a plateau which commands a view of Beaver 
lake, about one-half mile distant, and also a considerable range 
of the surrounding country in all directions. Since the hills in 
this section are much lower than the peaks of the eastern Adiron- 
dacks, the air circulation about the station is nearly 
unobstructed. 

The dry, wet bulb and maximum and minimum thermometers 
are exposed near the northwest corner of Mr. .Fenton's main 
building in a single-louvred shelter of the Signal Service pattern. 
The shelter is about 11 feet above the ground, and is reached 
by a narrow platform extending out about 10 feet from the 
piazza of the house. It is exposed to the rays of the sun until 
about 9 in the morning; but during the remainder of the day 
the shelter is shaded by the main building. The rain-gauge is 
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situated on open ground, free from obstacles to a favorable 
exposure. The height of the funnel is about 3 feet from the 
ground. The barometer (by Schneider Bros.) is hung near the 
window of an unheated room on the first floor of the building. 



NOKTHEKN PLATE AU — LEWIS OOUNTT. 
Station, Turin — 'Mr. R. T. Church, Observer. 

Established by the State Service in October, 1880 platitude, 48* 38' north; longitude, 75° 25' 
west; elevation, 1,240 feet. 

This station is located in the same terrace of the " Tug Hill " 
range already described with reference to Oonstableville; but 
the plateau is not so wide as at the latter place, and the hills 
rise much more abruptly westward from Turin toward Gomer 
Hill (the highest point of the range) whose summit is 2,100 feet 
above tide. A consideration of the very heavy rains or cloud 
bursts which have occurred during the past years in this sec- 
tion as well as its exceedingly severe winter climate and deep 
snows, indicate the existence of peculiar meteorological con- 
ditions well worthy of further investigations. 

This station is situated about one-fourth of a mile west of 
the village of Turin, and is but a few hundred feet from the 
base of the steep hills of the range. 

The dry and wet bulb thermometers and the maximum and 
minimum, are exposed out of a north window on the first floor 
of Mr. Church's house. The afternoon sun is excluded by 
wings from the eastern and western sides of the window; and 
over these a slanting board cover is placed, forming a shelter 
from rain and snow. The windows are always closed and the 
rooms are unheated. The sod immediately beneath the instru- 
ments is protected at all hours by the house and a fir tree at 
its northwestern corner. The dwelling is a frame house. The 
rain-gauge is located in an open field 100 feet distant from the 
house. The height of the mouth of the gauge is 5 feet above 
ground. 
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NORTHERN PLATEAU — FRANKLIN COUNTY. 
Station, Saranac Lake — Edwin R. Baldwin, M. D., Observer. 

Established November, 1893; latitude, 44° 19' north; longitude, 74° 08' west; elevation, feet. 

This station is situated in the village of Saranac Lake, one- 
eighth mile from the Saranac river, and 75 to 100 feet above its 
surface; the ground about the station being very nearly level. 
A hill rises about 100 feet above the station toward the north- 
east, and- at a considerable distance north and northeastward 
is a range of the Adirondack mountains. 

Dry and wet bulb, maximum and minimum thermometers are 
secured 4 inches from- the clapboarding of Mr. Baldwin's resi- 
dence, facing north 10 degrees east. They are protected from 
the weather by a slanting board 14 inches wide. Their height 
above the ground is 5 feet The instruments are not reached 
by the rays of the sun during the winter, and only late in the 
afternoon in summer, when a screen will become necessary. 

The rain-gauge has an excellent exposure 100 feet distant 
from any trees or buildings. Its top is 2 feet 6 inches above 
the ground. 



COAST REGION — SUFFOLK COUNTY. 
Station, Brentwood — W. H. Ross, M. D., Observer. 

Established February, 1891; latitude, 40° 45' north; longitude, 73° 14' west; elevation, 75 feet. 

This station is located in the village of Brentwood at a dis- 
tance of one-fourth mile from the Hotel Austral. 

The maximum and minimum, dry and wet bulb thermometers 
are exposed on the north side of Dr. Ross' residence, about 6 
feet above the floor of a veranda, whose roof acts as a shield 
from the sun and weather. Their height above the ground is 
7 fefct. The rain-gauge has a favorable exposure upon an open 
plat of ground. 



COAST REGION — SUFFOLK COUNTY. 
Station, Setauket — Mr. Selah B. Strong, Observer. 

Equipped with State instruments in January, 1890; latitude, 40° 57' north; longitude, 78* W 
west; elevation, forty feet. 

This station is situated one mile northeast of Setauket post- 
office upon a neck of land projecting into estuaries of Long 
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Island sound. The Oldfield light, a prominent point of the 
northern coast of Long Island, is about 1 mile distant toward 
the northwest 

Mr. Strong's house stands on ground 40 feet above sea-level, 
with an open exposure on all sides excepting the northeast, 
where a cedar grove stands on a slight elevation. 

The instrument shelter, containing a full equipment of ther- 
mometers, is fastened to a window casing on the north side of 
the house. It is louvred on three sides, with slat work at the 
bottom; the side facing the window being open. The dimensions 
of shelter are: Width, 20 inches; height, 24 inches; depth, 10 
inches. Its height above ground is 6 feet, and the distance 
from the window 4 inches. 

The roof of an open piazza prevents the rays of the afternoon 
sun from reaching the shelter, while a grove toward the east has 
a similar effect in the morning. 

The rain-gauge stands upon nearly level ground, and is well 
removed from obstructions to a free air circulation. Its height 
above ground is 12 inches. 

Observations upon temperature and rainfall have been made 
continuously at this station since 1885, Signal Service instru- 
ments being used until 1890. 



HUDSON VALLEY — COLUMBIA COUNTY. 
Station, Lebanon Springs — Mb. Arthur K. Harrison, Observer. 

Established in March, 1892; latitude, 42° 29" north; longtltude, 73° 20' west; elevation, 980 feet. 

This station is located on the eastern side of a narrow valley 
which runs nearly north and south through the high hilte of 
eastern Columbia county. 

The maximum and minimum thermometers are exposed on the 
northern side of a building under a "hood;" their distance from 
the walls of the building being 5 or 6 inches, and from the 
ground 5 feet 

The rain-gauge is exposed in a slightly sloping, open meadow. 
Its height above ground is 1 foot 4 inches. 
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HUDSON VALLEY — DUTCHESS COUNTY. 
Station, Wappingers Falls — Mr. H. C. Townsend, Obsbbveb. 

Equipped with rain-gauge May, 1890, with maximum and minimum thermometers in February, 
1888; latitude, 44° 35' north; longitude, west 73° 66'. 

This station is located at the eastern edge of the town of 
Wappingers Falls, in the valley of Wappingers creek. The sur- 
rounding country is broken, one of the higher hills rising about 
300 feet west of the station. The station stands on a point 
of land extending into Wappingers lake, a body of water 1 
mile long and about half a mile wide. 

The maximum and minimum thermometers are exposed on 
the northwestern side of a small wing of Mr. Townsend's house, 
and in a shallow angle formed by the wing and the main por- 
tion of the house. They are protected by a shelter 3 feet high, 
3 feet wide and 1 foot deep; its top and back being of solid 
wood, and the front and sides of lattice work. During the 
summer the sun reaches the shelter f6r about an hour in the 
morning and afternoon, but at other seasons it is entirely 
shaded. The thermometers are 5 feet 2 inches above the ground 
and 8 inches from the wing wall. The room within is not 
heated. 

The rain-gauge is at ample distance from trees and build- 
ings. Its top is 7 feet 4 inches above the ground. 



HUDSON VALLEY — DUTCHESS COUNTY. 

Station, Honeymead Brook — Dr. James Hyatt, Observer. 

Equipped April, 1890; latitude, 41° 51' north; longitude, 78° 42' west; elevation, 450 feet. 

This station, is situated about 1 mile southeast of the village 
of Stanfordville, and is about 100 feet distant from the track 
of the N. D. and C. E. E. The valley through which this road 
passes opens toward the south-southwest into the Hudson val- 
ley; hence it is though that the meteoroloigal conditions of the 
station are similar to those of the Hudson valley north of the 
Highlands. The general surface rises for several miles east 
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and southeast from the station to the high hills west of the 
Harlem valley; while in its immediate vicinity the ground is 
broken by numerous irregular hills having a comparatively 
small elevation. 

The dry and wet bulb and the maximum and minimum ther- 
mometers are placed at the angle formed by the northeast side 
of the main portion of Mr. Hyatt's" house, and the northwest 
side of a wing projecting about 4 feet from the main building; 
the instruments thus fronting toward the north. The ther- 
mometers (excepting the maximum) are placed between louvred 
sides, the top, front and back of the shelter being open. The 
maximum, thermometer is placed near by, outside of the shelter. 
The wings of the house exclude the sun at all hours. 

The rain-gauge, which was constructed by Mr. Hyatt, is 70 
feet southeast of the house. Its top is 41-2 feet above the 
ground. Its reading agree well with the gauge of the State 
service. 



HUDSON VALLEY — DUTCHESS COUNTY. 

Station, Poughkeepsie, Vassar College Observatory. 

Latitude, 41° 41' north; longitude, 73° S3 7 west; elevation, 180 feet. 

This station is located on a plateau 180 feet above the Hud- 
son river and about 2 miles from its eastern bank. The country 
is quite open in all directions. 

The anemometer at this station is mounted on the observa- 
tory, 7 1-2 feet above a flat roof and 27 feet above the ground. 



HUDSON VALLEY — PUTNAM COUNTY. 
Station, Carmel — Mr. Thomas Manning, Observer. 

Date of establishment not known; latitude, 41° 25' north; longitude, 78° W west; elevation 
500 feet. 

This station is about 1,000 feet east of the village of Carmel, 
near the foot of a gradual descent from the village. The sur- 
rounding country is much broken by abrupt, irregular hills, 
probably not exceeding 300 or 400 feet in height above the gen- 
eral surface. 
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The station is equipped with a maximum; and minimum ther- 
mometer, owned by Mr. Manning, and a rain-gauge of the pattern 
used in the Croton aqueduct system. The thermometers are 
exposed on the northern piazza of Mr. Manning's house, at the 
height of 5 feet above the floor, and at about the same distance 
below the roof. The instruments are about 15 feet from the 
western or nearest end of the piazza, the roof of which (G feet 
in width), with the hill westward, probably shields the ther- 
mometers from the direct rays of the sun at all hours. 

The rain-gauge is on level ground, about 100 feet south of the 
house, and has an unobstructed air circulation about it. The 
funnel of the gauge is about 12 inches in diameter, and its height 
above the ground is 12 inches. 



HUDSON VA TiLEY — SARATOGA COUNTF. 
Station, Stillwater — Rev. R. G. Thompson, Observes. 

Established May, 1893; latitude, 42° 57' north; longitude, 73° 40" west. 

This station is located in the town of Stillwater, in the Hudson 
river valley, which at this point is about one mile in width, 
high hills rising on each side. The river is about 40 rods distant 
from the station flowing southward. 

The maximum and minimum thermometers are exposed on 
a northern piazza^ on the northeastern side of the 
house in summer, and on the northwestern side in 
winter. They are 5 feet from the brick wall of a 
room heated throughout the year; being mounted on 
a backing of inch board, with screens of the same material at the 
top and sides. In winter the sun strikes the back and end of 
the shelter for a short time in the afternoon, but in its summer 
position the shelter is shielded at all hours by the house and by 
large elms near by. The thermometers are 71-2 feet above 
the ground. 

The rain-gauge is placed on level ground 25 feet from build- 
ings, and 10 feet from a small fruit tree. The top of the gauge is 
about 14 inches above the ground. 
42 
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HUDSON VALLEY — ULSTER COUNTY. 
Station, Rondout — Mr. H. A . Stone, Obsbrvbb . 

Established (by Signal Service) in November, 1888; equipped with a thermograph by State 
service in November, 1890; latitude, 41° 55' north; longitude, 78° 58' west; elevation, 150 feet. 

This station is located in the open country, about 1 mile north 
of Rondout. It stands a short distance east of the summit of a 
ridge extending north and south between the Esopus creek and 
the Hudson river. The ground rises slightly immediately in 
the rear, or westward from the station; while eastward, the 
surface is nearly flat or rolling to the cliffs bordering the Hudson 
riyer, about 2 miles distant 

The station is equipped with a Draper thermograph, inclosed 
in a shelter which is located against the outer wall of an anheated 
passageway on the northern side of Mr. Stone's house. Its 
height above the ground is about 5 feet. The shelter is shaded 
from the sun throughout the day, and is open to a free air 
circulation. 

The rain-gauge is located about 50 feet west of the house, 
which is 2 stories in height The top of the gauge is 2 feet 
above the ground. 



HUDSON VALLEY — WESTCHESTER COUNTY. 

Station, Peekskill, at the Peekskill Militabt Academy — In 
charge or Professor John N. Tilden, M. D. . 

Established in November, 1889; latitude, 41° 17' 20' north; longitude, 78° 55' 27* west; eleva- 
tion, 250 feet. 

The military academy is situated on a knoll which risea at 
the southeastern side of the town of Peekskill. From the sum- 
mit the ground slopes aFruptly down to the Hudson river, about 
one-half mile distant from the station and 250 feet below it. 
The surrounding country is broken by abrupt hills and deep 
valley, the general surface, however, rising toward the east in 
the rear of the station. 

The equipment of this station consists of a standard baro- 
meter, a complete set of thermometers and a rain-gauge, owned 
by Dr. Tilden. 
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The dry and wet bulb, maximum and minimum thermometers 
are exposed in a shelter, built in all respects after the Signal 
Service specifications. It is located about 150 feet from the 
main building of the academy, in a position insuring a free 
circulation of air. The height of the instruments above the 
sod is 8 feet. The door of the shelter opens toward the west. 

The barometer (a Green standard) is hung against the wall 
of a room! (heated in winter) on the first floor of the academy. 

The rain-gauge is situated in an open plat of ground near the 
instrument shelter. 



MOHAWK VALLEY — ONEIDA COUNTY. 
Station, Rome — H. C . Sutton, M. D., Observer. 

Date of establishment not known; equipped by the State Service in October, 1890; latitude, 48° 
11' north; longitude, 75° 28' west; elevation, 445 feet. 

Rome is situated at the western extremity of the Mohawk 
valley near the summit of the water-shed separating the Hudson 
river system from that of the great lakes. The valley at this 
point is broad and flat, opening westward toward Oneida lake 
and the great lake region. The exposure of instruments has 
been changed several times during the two years past; but at 
present the maximum and minimum and dry and wet bulb ther- 
mometers are secured to the northern post of an open summer- 
house, whose roof affords a protection from rains, and, with 
buildings toward the east and west, excludes the sun at all 
hours. 

The rain-gauge is located south of the summer-house at an 
ample distance from buildings, Its top is 12 inches from the 
ground. 



MOHAWK VALLEY — ONEIDA COUNTY. 
Station, Utica — Ma. Thomas Bibt, Observer. 

Established (?); latitude, 43° 05' north; longitude, 75° 13'; west; elevation, 637 feet. 

This station is located in the city of Utica, at Mr. Birt's resi- 
dence. Utica is situated in the upper Mohawk valley, which at 
this point is broad and flat, while the hills bordering its northern 
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n sides are much lower than in the eastern por 
\y. The ground slopes gently downward from 
ral station to the Mohawk river, more than one i 

j dry, wet, maximum and minimum thermoane 
's standard) are exposed in a louvred shelter wl 
are: Length 3 feet 6 inches, depth 1 foot 4 inci 
\ feet 4 inches. The shelter is fastened to a tree 
e rear of Mr. Birt's house, at a height of 2 feet ab 

I the rain-gauge is 4 feet 6 inches above the grou 
from the nearest building (17 feet in height) be 



JDPLAIN VMJiRY — SARATOGA OOUNTpT. 

r, Saratoga — Captain ,A. R. McNair, Observer. 

>ber, 1890; special temperature station; latitude, 48° 05' north; longitud* 
i, 270 feet. 

•al surface in the vicinity of Saratoga is a pli 
the west by the Palmerstown range of hills, and 
Iges of lesser height separate the plain from 
*r. This station is, no doubt, subject to the coi 
ti the Champlain and Hudson valleys; but the cl 

topography of Saratoga county indicates that 
ir currents are from the north rather than the soi 
to records of previous systematic meteorolog 
\ for Saratoga covering a period longer than one y 
LOgraph was removed in May, 1892, from the local 

the report of 1890, and is now exposed out of 
>w of the tower of the High School building, a 
feet from the ground. 



MPLADJ VALLEY — WARREN COUNTY. 

, Glens Falls — Mr. C. L . Williams, Observer. 

>ber, 1891; latitude, 48° 19' north; longitude, 78° 4C west; elevation, 34 

lis village is at the southern border of Wai 
the bank of the Hudson river, which at this p< 
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flows eastward through a broad valley. The country is nearly 
flat toward the south, and also northward as far as the French 
mountain range on the eastern shore of Lake George. 

The station is located at the Glens Falls academy, No. 60 
Warren street. The shelter is secured to the northern side of 
a wood building, 10 by 10 feet, which is built against the brick 
school building. The shelter is 30 inches high by 18 inches 
deep by 24 inches wide. Its sides are of wood, free air circula- 
tion being obtained by slits at all the edges, and through the 
wire screen in front. The height of the thermometers (dry, wet, 
maximum and minimum) is 4 feet from the ground. 

The rain-gauge is placed 2 feet above an open plat of ground 
and 60 feet from any buildings. 



ST. LAWEENCE VALLEY — ST. LAWRENCE COUNTY. 
Station, Canton — Pbofessor Henry Priest, Observer. 

Established by the Signal Service November 1, 1889; latitude, 44° 86' north; longitude 75° 12' 
west; elevation, 804 feet. 

This station is located on Judson street, near the summit of 
a low ridge, which extends nearly north and south along the 
eastern outskirts of the town. The instrument shelter is several 
feet higher than the top of the ridge. The general surface of 
the ground about the station is nearly a level plain, broken only 
by a few hills of slight elevation. The dry and wet bulb and 
maximum and minimum thermometers, hang on the north side 
of Professor Priest's residence, in a window shelter 15 feet 
above the ground. The louvred sides are about 2 feet in height 
and depth, and are secured to the upper portion of the window 
casing with slanting roof. The adjacent room is not heated. 
The rays of the sun can reach the shelter during the early and 
late hours of the day. Also, a dark shingle roof, 7 feet below, 
is apt to overheat the thermometers. The shelter is open at 
the front and bottom. The rain-gauge is about 60 feet north 
of the house, about 25 feet from the trees of an adjacent orchard 
and 2 feet above ground. 
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m LAWRENCE VALLEY — FRANKLIN 
Station, M alone — Mr. A. B. Johnson, O 

hed in the town in November of 1889, and discontinued in ' 
ation was established in November, 1890; latitude 41° 57' north 
810 feet. 

town of Malone is at the base of the lo 1 
lirondacks, from which the ground slope 
nly to the St. Lawrence river, 18 miles d 

located on the summit of a rise of gr< 
southwest of the town, and about 200 

of the Vermont Central railroad. T] 
a very extensive view of the St. Lawrenci 
rth and west, and of the Adirondack m 
rard. 

dry, wet, maximum and minimumi tin 
d about 15 feet from the Northern side ( 
ice, in a shelter built after the speci: 

States standard. 

rain-gauge stands in an open space 90 f< 
arest buildings and 3 feet above the grot 



LAWRENCE VALLEfY — ST. LAWOREN 

noN, North Hammond — Mr. C. A. Woosti 

hed (by the National Service with a standard thermometer) 
y equipped by the State Service in December, 1889; latitude, 4 
it; elevation about 340 feet. 

station is situated in the open country ( 
immond depot of the Borne, Watertown t 
d, and about 1 mile from the St Lawrenc 
ird from the station the surface of the c< 
th a gradual slope towards the river; wl 
id 300 feet from the station, the general sn 
40 feet. There are no high hills in the 

dry, wet and maximum and minimum tl 
i on the northwestern side of a wing o 
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house, and uhder the roof of a piazza 5 feet wide. The instru- 
ments are secured to the wood work of the wing 6 feet above 
the floor and 9 feet above the ground. The room within is 
heated throughout the year; but as a check, a standard ther- 
mometer located in a shaded position away from the veranda is 
read at each observation, and thus far the results have agreed 
very closely. The sun's heat is excluded from the piazza until 
late in the afternoon when the floor and the walls are liable to 
'radiate their heat to the instruments. Efforts have been made 
to remedy this defect. The rain-gauge is located about 35 feet 
west of the wing of the house (1 1-2 stories in height), and a 
distance from a low outbuilding equal to the height of the latter. 
The top of the gauge is about 5 feet above the ground. 



ST. LAWEENOE VAM.EY — ST. LAWEENCE COUNTY. 

Station, Potsdam — Mr. G. W. F. Smith, Observer. 

Established December, 1839; latitude, 44° 4C north; longitude, 75° 01' west; elevation, 300 feet. 

This station is situated on Leroy street, Potsdam, at a distance 
of 1 mile north from the center of the town, and well removed 
from other buildings. The station is about 100 feet above the 
tracks of the Borne, Watertown and Ogdensburg railroad on the 
summit of a knoll which is the highest point within a radius of 
a mile. The ground slopes gradually away from the station in 
all directions. The surrounding country is flat as far as the 
Adirondack foot hills, nearly 10 miles distant. 

The dry and wet bulb and maximum 1 and minimum thermome- 
ters are exposed in a shelter which is built out from the window 
on the north side of a low, unheated building attached to Mr. 
Smith's residence. The shelter is louvred at the sides and front; 
and in the rear a small door gives access to the instruments 
from the interior of the building. The dimensions of the shelter 
are about 3 by 2 1-2 feet at the base and 3 feet in height It 
hak a slanting double roof and slat bottom. *The rays of the 
sun touch the top of the shelter at noon, but are excluded 
from it at other times by the walls of the building, and also by 
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a pine tree west of the house. The walls adjacent to the shelter 
are of wood. The height of thfe thermometers above the ground 
is 6 feet 

The rain-gauge is located 70 feet north of the house, and about 
25 feet from a few small fruit trees. The top of the gauge is 5 
feet above the ground. 



GEE AT LAKES — CHAUTAUQUA COUNTY. 
Station, Dunkirk — Mr. Wm. Bolling, Observer. 

Established August, 1890; special temperature station; latitude, 42° 29' north; longitude, 79° 
2(K west; elevation, 590 feet. 

The thermograph at this station, formerly in charge of Mr. 
D. 0. Moon, and located near the center of the city of Dunkirk, 
was transferred to Mr. Bolling in August, 1892, and removed to 
his residence, situated on the shore of Lake Erie, about 1 mile 
west of the city limits. The instrument is exposed in an ordi- 
nary shelter fixed to the north side of an unheated shed, and 
is protected from the sun by projecting screens. It is about 
600 feet feet from the lake shore, about 20 feet above the mean 
level of the lake, and 6 feet above ground. 

Mr. Boiling reports also on precipitation ; the rain-gauge being 
favorably exposed in an open lot The plan upon which Dun- 
kirk is situated forms the western limit of Chautauqua county, 
extending along Lake Erie from southwest to northeast, the high 
hills of the western plateau rising from it at a distance of about 
2 miles from the lake shore. The plain widens gradually, while 
the hills decrease in height, to the north-northeast of Dunkirk. 



GREAT LAKE REGION — ERIE COUNTY. 
Station, Eden Centre — Mr. Wm. P. Hunt, Observer. 

Established December, 1889; discontinued October, 1890, and re-established July, 1891; latitude, 
42° 4C north; longitude, 78° 55' west; elevation, 813 feet. 

Eden Centre is^ a small hamlet situated on the line of the 
New York, Lake Erie and Western railroad, 18 miles south of 
Buffalo, and about 8 miles from the shore of Lake Erie; its 
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elevation above the lake level being 240 feet The station is 
situated at the eastern border of the great lake region; the gen- 
eral surface being nearly flat to the shore of Lake Erie and the 
Buffalo plains; while a few hundred feet to the south and east of 
the station the ground rises abruptly to the highland of the 
Western plateau. 

Mr. Hunt's dwelling is situated in the open country about 
one-fourth of a mile from the railroad station. The maximum 
and minimum thermometers are exposed in a shelter 4 feet 
square, having a flat roof and louvred sides on the west and 
north. The shelter is 30 feet from the nearest building, and at 
a height bringing the thermometers 5 feet above the ground. 

The rain-gauge is on level ground, and 30 feet distant from 
low buildings in the vicinity. 



GREAT LAKES — MONROE COUNTY. 
Station, Brock port — Db. F. A. Winne, Observer. 

Established in February, 1890; latitude, 48° 13' north; longitude, 77° 68* west; elevation, 680 feet. 

The instruments of the station are exposed above a brick 
block near the center of the town of Brockport The surround- 
ing country is similar in configuration to that near Lyons and 
Palmyra, an extensive plain, broken by low, isolated hills. 

The thermometers are exposed in a shelter supported on a 
scaffolding at a height of about 9 feet above the roof, and 35 
feet from the ground. In its form and dimensions, the shelter is 
constructed after the pattern adopted by the Signal Service. Its 
sides are of single-louvred work, excepting on the north, where 
a solid door is placed. The thermometers are attached to a 
board running horizontally across the center of the shelter. 
The roof below is of tin, painted brown. The shelter is 
unpainted. The thermometers are well above the surrounding 
buildings, and command a very free circulation of air. 

Mr. Winner barometer is located near the east window of a 
heated room in the rear of the second floor of his residence. Its 
height above tide is 540 feet 
43 
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The rain-gauge is placed on the roof, 12 feet from the shelter, 
and 12 feet from the side wall of the building which rises about 
2 feet higher than the top of the gauge. 



GEE AT LAKE REGION — NIAGARA COUNTY. 
Station, Hess Roads — Mr. H. A. Wagoner; Observer. 

Instruments transferred from station formerly in charge of Mr. C. H. Spaulding in October, 
1898; latitude, 48° 82' north; longitude, west 78° 41'; elevation, 820 feet. 

This station is situated about 2 miles northeast of the depot 
of the Borne, Watertown and Ogdensburg railroad, and is about 
one-half mile from the shore of Lake Ontario. The surrounding 
country is flat for a distance of several miles south of the lake, 
to the termination of the western plateau in the Limestone 
Ridge, so called. 

The maximum, minimum, dry and wet-bulb thermometers, 
also a Draper thermograph, are hung on the north side of the 
house under a veranda; and are thus sheltered from sun and 
weather at all times. Their height above the ground is about 5 
feet. 

The rain-gauge is midway between house and barn, the dis- 
tance from each being 60 feet. No trees interfere with the air 
circulation in its vicinity. The top of the gauge is 2 feet above 
ground. 



GREAT LAXES — OSWEGO COUNTY. 
Station, Palermo — Mr. E. B. Bartlrtt, Obskr 

Observations commenced in 1854; equipped with standard maximum and 
mometers (by Signal Service) in July, 1887; fully equipped by State Service ii 
latitude, 48° 24' north; longitude, 76° 20' west; elevation, 460 feet. 

This station is situated in the open country abc 
south-southwest of the town of Mexico, Oswego cc 
surface of the surrounding country is rolling; the ri< 
are generally low, extending from northwest to soi 
hill, said to be the highest point in Oswego count; 
miles southeast of the station, but no marked rise 
occurs until within half a mile of the summit Th 
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situated on the northern slope of one of the ridges mentioned. 
The ground rises rapidly for a short distance at the rear or south 
side of the station, but falls away from it on the eastern and 
northeastern sides, thus giving a free circulation of air from the 
east, north and west. 

The thermometers are exposed in a shelter of the dimensions 
and pattern used by the United States Weather Bureau- This 
shelter is 6 feet above the ground and 17 feet from the north 
side of Mr. Bartlett's house. 

The rain-gauge is 50 feet from' the northeast corner of *the 
house in a clear space. The bottom of the gauge is 1 inch above 
the ground. 

Details as to the manner in which long records of temperature 
and rainfall were obtained by Mr. Bartlett may be found in the 
report of this bureau for the year 1890. 



GEE AT LAKES — WAYttE COUNTY. 
Station, Lyons — M. A. Veedeb, M. D., Observer. 

Date of establishment not known, but prior to 1888; latitude, 43* 06' north; longitude, 77° (XH 
west; elevation, 407 feet. 

Mr. Veeder's house is on or near the summit of the gradual 
slope on which the town of Lyons is situated. The ground falls 
away gently from the station to the northeast and south, but 
toward the west is nearly level for a quarter of a mile, to the 
base of an abrupt ridge, extending in a north and south direc- 
tion, and 75 to 100 feet in height. The general character of the 
surrounding country is that of a plain, broken by numerous 
isolated low hills. The thermometers are exposed in a single- 
louvred shelter, about 2 l-2~ feet in width by 3 feet in height, 
which is placed out of the window of an unheated room on the 
second floor and north side of the house. The shelter has a 
sloping roof and its bottom is closed. The front and sides are 
of single-louvred work, while at the back the raising of the 
window-sash gives access to the thermometers. In the early 
summer the shelter is exposed to the sun up to about 9 a. m., 
but is shielded from solar rays during the remainder of the day. 
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The rain-gauge is placed on a roof having a southeastern 
exposure, and is 12 feet above the ground. A second roof rises 
about 6 feet above the gauge, at a distance of 18 feet from it, 
and 16 feet toward the northwest a roof also rises about 10 feet 
above the gauge. 



GENTRAL LAKES — CAYUGA COUNTY. 

Station, Fleming — Mr. Robert Warwick, Observer. 

Established Deoember, 1889; latitude, 43° 51' north; longitude, 76° 86' west; elevation, 1,000 
feet. 

This station is situated in the open country, on the ridge of 
land lying between Cayuga and Owasco lakes, its distance f rom 
the latter being about 2 1-2 miles, and from the city of Auburn, 
4 miles. The surface in the vicinity of the station is quite flat, 
but with a general slope downward toward the north. 

The thermometers have recently been removed from the shelter 
described in the report of 1890, and are now exposed in a corn- 
house, whose north side is of open lattice work. The thermome- 
ters are suspended on the north si3e of the house, 3 feet from 
the lattice and 6 feet from the ground. The rain-gauge is located 
about 100 feet west of Mr. Warwick's house, and is well removed 
from obstructions to a free air circulation. 



CENTRAL LAKES — ONTARIO COUNTY. 
Station, Geneva — Mrs. N. S. Yates, Observer. 

Established December, 1888; latitude, 42° 51' north; longitude, 76° 59' west; elevation, 450 feet. 

This station is located at No. 72 Genesee street, in the town of 
Geneva, at the foot of Seneca lake. The high hills of the cen- 
tral plateau of the Stafc* terminate in the southern part of the 
central lake region, and the ground in the vicinity of Geneva is 
comparatively flat. The surface at the station slopes gradually 
down to the lake, which is about one-half mile distant 

The dry and wet, maximum and minimum thermometers are 
exposed in a double-louvred shelter (painted white), which is sup- 
ported by a post at the height of about 5 feet above the ground 
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The dimensions of the shelter are l£x30 inches at the base, and 
30 inches from the bottom to the peak of the roof, which is 
double and ventilated. The main portion of Mrs. Yates' t^ouse is 
about 30 feet distant, toward the east. A few fruit trees in 
the vicinity of the shelter somewhat interfere with the air cir- 
culation about it. 

The rain-gauge is usually placed near the shelter, at a distance 
of about 30 feet from th? main portion of the house, but is 
sometimes moved to positions most open to air currents prevail- 
ing during storms. 



CENTRAL LAKE REGION — SCHUYLER COUNTY. 

Station, Watkins — Glen Springs Sanitarium. 

Established February, 1892; latitude, 42° 23' north; longitude, 76° 56' west; elevation, 787 feet. 

This station is situated on a bluff of the western side of the 
Seneca Lake valley, at a distance of about 2,000 feet from the 
head of the lake. 

The maximum and minimum, dry and wet bulb thermometers 
are located in a shelter somewhat smaller than the signal service 
standard, having three louvred sides and a solid door facing 
west. Its distance from neighboring buildings is 120 feet; and 
its height above the sod is 6 feet 

The rain-gauge is 2 feet from the ground, and is about 120 
feet from neighboring buildings. 



CENTRAL LAKES — SENECA COUNTY. 

Station, Romulus — Mb. J. H. Cobyell, Observer. 

Instruments transferred from Mr. B. E. Hicks September 7, 1891; latitude, 42° 48' north; 
longitude, 76° 66' west; elevation, 719 feet. 

This station is situated in the westeA part of the village of 
Romulus, near the summit of the ridge separating the basins 
of Cayuga and Seneca lakes. The high southern plateau termi- 
nates in a somewhat abrupt descent at Ovid, six miles south 
of Romulus, north of which a comparatively flat country extends 
to Lake Ontario. 
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aometers are exposed in a single-louvred shelter 
, 36 inches long, and 30 inches high, with a hin| 
I a drop-door in front facing the west. The shel 
it the eastern side of the house, and is exposed 
ays of the sun only from 10 to 12 a. m. The inst 
ung in the center of the shelter at a height of 4 f 
>ve the ground. 

*auge is 30 feet distant from any buildings or tre 
of which are small shrubs 8 feet high. The gat 
above the ground. 



INTRAL LAKES — TOMPKINS COUNTY. 

icjl — At the College of Civil Engineering, Cobni 
University. 

; special temperature station; latitude, 43* 27' north; longitude, 76° 29' v 

on is situated on the hill bordering the eastern si 
Lake valley, its distance from the head of the la 
one mile, and its elevation above the lake level, 4 
of the city of Ithaca, which lies immediately bel< 
the valley divides into two branches; the first a 
1 extending through the hills toward the southwe 
econd forms the narrow channel of Six-Mile era 
\ from the Highlands, southeast of the city, in 
j. The meteorological station has an open exposu 
main valley on the west, while eastward, after 
lear the station, the surface is nearly flat along t 
tie Fall creek; but numerous hills arise to heigl 
a 300 to 500 feet above the general level, at distanc 
• more to the southeast of the station, 
ment of the meteorological observatory is as follow 
id vane, located 7 feet above the peak of the roof 
a end of the building. The rod supporting the va 
i to the room beneath, and near its lower extrani 
inder upon which the wind direction is automatical 
>y machinery devised by the director. Second, i 
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anemometer, located near the vane is electrically connected 
with a Gibbon register on the first floor of the building. Third. 
A Fuess normal syphon barometer is placed in the clock-room 
in the basement of the building, and is used to check the read- 
ings of a Draper barograph near by. Fourth. A standard shelter 
of the Weather Bureau pattern stands on a sloping grass plat 
about 65 feet east of the building. In it are placed standard 
dry and wet-bulb, maximum and minimum thermometers, and a 
Eichard thermograph. The height of these instruments above 
the sod is 6 1-2 feet 

A rain-gauge of standard construction and a Fergusson self- 
recording gauge are located beyond the shelter about 80 feet 
from the engineer's building, their tops being 3 feet above the 
ground. 

Observations have been made by the engineering department 
jsince the year 1874 upon temperature, precipitation and wind 
direction and velocity, from the readings of standard instru- 
ments. Previously to the spring of 1890, the observatory was 
located about 200 feet south of its present position, and about 
40 feet below it; but the exposure of the instruments being very 
similar, the records obtained are, without doubt, strictly com- 
parable with the present observations. 

A record of temperature and precipitation extending over 20 
years was kept at the Ithaca academy, between the years of 
1827 and 1852. The academy was situated fti the valley bottom, 
where the atmospheric conditions differ somewhat froim those 
at the present station. 
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The Climate of the State of New York. 



By E. T. Turner, Meteorologist to the New York Weather Bureau. 



Note. — This special report upon the climate of the State was originally 

intended to form a part of the investigations of the New York Metereological 

Bureau as a foundation for a more advanced scheme of researches, still under 

contemplation, and now under way in some directions ; but at the request of 

the chief of the National Weather Service, who paid for the expense attending 

the work, and furnished valuable data, Mr. Turner was placed in charge of 

the preparation of this very valuable contribution to the climatology of New 

York. It is, however, due to Professor Harrington, the Chief of the National 

Weather Service, that this work of Mr. Turner be placed entirely to his credit, 

not only as a portion of the labors of the Government Bureau over which he 

presides, but also he is entitled to the thanks of the State of New York for his 

kind consent to anticipate the publication of the following monograph in the 

State report for the benefit of the interests involved. This publication will 

furnish answers to numerous questions that have been asked by a large range 

of correspondents upon the subjects which Mr. Turner presents in the most 

useful shape permitted by the condition of the data now available for the 

purpose. 

E. A. FUERTES, 
Director of the New York Weather Service 

44 
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PREFACE. 



During the past seventy years a very large amount of data 
lias accumulated, bearing upon the climate and weather of New 
York ; the efforts of the Smithsonian Institution and the New 
York Board of Eegents having awakened a general and practi- 
cal interest in these subjects early in the century. The system 
of observations organized by the Regents in 1826 at more than 
fifty schools and academies in the State is noteworthy as being 
the first important attempt made in this country toward the 
investigation of local climate. The general scheme of work 
adopted at the outset was very similar to that developed within 
recent years by the local weather services of the various States ; 
while the methods of observation were approved by competent 
meteorologists of the time. The Eegents' system was finally dis- 
continued in 1863 ; but thereafter records of the weather were 
maintained at several Military Posts as well as by numerous inde- 
pendent observers ; and between the years 1871 and 1874 five 
stations were established in New York by the United States Sig- 
nal Service. The State Meteorological Bureau, which was organ- 
ized in 188^, has also furnished valtiable data from more than 
sixty well distributed stations. 

The preparation of this report required a criticism of nearly 
all of the voluminous records thus obtained, and which have 
apparently been accepted without question hitherto. This fea- 
ture of the work is described in some detail in section VI, and 
the considerations are there given which led to the exclusive use 
of recent observations wherever practicable, especially as regards 
temperature. The results of the Eegents and other early obser- 
vations have been, in part collated and summarized in the valua- 
ble essays of Hough 1 and Coffin, 3 and are also represented in the 

1 Essay on the Climate of the State of New York, by F. B. Hough, Albany, 1857. 
9 A Letter upon the Climate of New York, by Professor J. H. Coffin. Contained in the *• Natu- 
ral History of New York State," Albany, 1848. 
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During the winter heat is lost from large land surfaces by radiar 
tion much more rapidly than it is gained from the oblique rays 
of the sun, and consequently in high latitudes regions of intense 
cold are found within the continents. Over the ocean, on the 
other hand, radiation proceeds slowly as compared with the rate 
on land surfaces, while vast quantities of heat are gained from 
equatorial currents. 

In summer the increased heat received from the sun is 
absorbed more rapidly by land than by water, so that the 
thermal relation between continents and oceans is the reverse of 
that which obtains in winter. 

The result of these conditions, so far as temperature, is con- 
cerned, is shown plainly in the following: 

TABLE 1. 

AVEBAGE TeMPEBATUBE IN DeGBEES FAHRENHEIT. 

West Coast of America. 



San Francisco, Oal . 

Portland, Or 

Olympia, Wash 

Sitka, Alaska 



STATION. 



North 
latitude. 


Temperature. 


January. 


July. 


Deg. Min. 
87 48 
45 32 
47 87 
57 08 


Degrees. 
50 

88 
88 

27 


Degrees. 
00 
06 
02 
54 



North Interior of America. 



St. Paul, Minn 

St. Vincent, Minn 

Fort Simpson, British America. 



44 


58 


8 


48 


50 


—10 


02 


07 


-18 



72 
05 
59 



Norfolk, Va 

Washington, D. C . 
New York, N.Y... 

Boston, Mass 

Portland, Me 



East Coast of America. 



86 


51 


40 


88 


53 


82 


40 


43 


30 


42 


21 


25 


48 


89 


22 



79 
77 
74 
71 
69 



Toulouse, France 

Paris, France 

London, England 

Christiana, Norway 
Hammerfest, Finland. 



West Coast of Europe. 



43 


37 


89 


48 


50 


80 


51 


88 


88 


59 


55 


28 


70 


42 


28 



70 
65 
64 
69 
54 
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From this table it will be seen that the westerly winds from 
the interior of America give the northeastern States about the 
same mid-winter temperature which prevails in western Europe 
at the arctic circle, while at our latitude the mid-swmmer heat of 
the two coasts is nearly equal on the same parallels. In general, 
north of latitude 40 degrees the cmnual temperature of land 
surfaces is less than that of the oceans. 

A more detailed account of the character and climatic effect 
of prevailing winds requires some consideration of the distribu- 
tion of atmospheric pressure. Air masses are forced out from 
regions of high toward those of low barometer, and, owing to a 
deflecting force due to the earth's rotation, these outflowing 
winds in the Northern Hemisphere also tend to circulate about 
the center of high pressure in the direction in which the hands 
of a watch move. The winds flowing toward a center of low 
pressure revolve about it in a direction opposite to the move- 
ments of watch hands 

The principal permanent high pressure system to be consid- 
ered in connection with our own climate is the vast area stretch- 
ing across the Atlantic between latitudes 20 and 40 degrees, 
moving somewhat northward from the average position in sum- 
mer and autumn and to the south of it in winter. This area 
forms part of a belt of high mean pressure which extends around 
the globe near latitude 30 degrees north. 

A permanent area of low barometer is found over the north 
Atlantic, with a minimum pressure of 29.4 inches to the east of 
Greenland in January. The depression is much less intense 
during the summer, but nevertheless controls the winds of the 
northern Atlantic and northeastern America throughout the 
greater portion of the year. 

Thirdly, the intense winter cold of the land surfaces in the 
interior of the continent causes a contraction of the lower air 
strata and consequently an inflow at higher levels from sur- 
rounding warmer regions. Thus the mass of air becomes greater 
over the cold area and the barometric pressure increases. In 
summer the oceans become, relatively, cold areas, and hence a 
reversal of the above process takes place at that season, making 
the pressure over the continents lower than over the oceans. 
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Lastly, there is the very important class of shifting areas of 
low and high pressure known as cyclones or storms and anti- 
cyclones, respectively, and to these are due the abrupt weather 
changes common over the central and eastern States. Areas of 
this class present all gradations of size and intensity, in some 
cases controlling the winds and weather over the greater part of 
the continent, while in others their courses are barely traceable. 
Cyclones and anti-cyclones alike have a general easterly motion 
across the continent from their point of origin; the former 
usually bearing northward to the vicinity of the Great Lakes and 
the St. Lawrence valley and Gulf, while the average course of the 
latter is southeastward toward the general high pressure region of 
the Atlantic which has already been referred to. The rate at 
which cyclones traverse the continent ranges from 600 to 900 
miles per day; while the average velocity of anticyclones is 
slightly less. 

The climatic effects of the several pressure systems mentioned 
may now be considered ; and first with reference to the condi- 
tions which obtain in winter. At that season the high pressure 
area of the central Atlantic extends also over the southern States, 
and is joined to the " high " which develops in winter over the 
interior of the continent, and whose maximum pressure of 30.2 
inches is found over and to the northwest of Manitoba. On the 
other hand the low pressure area of the north Atlantic has 
reached its greatest central depression of 29.4 inches, while the 
borders of the system cover the great water areas which indent 
the eastern coast of British America ; and, acting with the con- 
tinental high pressure, gives strong northwesterly winds along 
the entire northeastern portion of America. The frequent pas- 
sage of cyclonic storms over the lower lakes and the St. Law- 
rence Yalley also brings these regions into the low pressure sys 
tern ; the line of demarcation between which and the high pres- 
sure pystf m of tl^e Atlantic and southern States is found to pass 
in the vicinity of this State. Thus, although our prevailing 
winter winds are northwesterly, a moderate variation in the 
intensity of the southern high or the northern low pressure area 
is sufficient to modify their direction very materially. For 
example, in January, 1890, the average pressure over the south- 
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ceded by an increase of temperature in the southeas 
and by a decrease in the western and Great Lake re 

There exists an intimate relation between the chj 
air circulation and the precipitation of moisture ov 
Our northwesterly winds, are essentially dry, owin 
of moisture in the continental interior, and also, in i 
coldness of the air, which gives it a very small vj 
capacity. Hence precipitation during the winter 
entirely in connection with storm areas passing in t 
the State, and which mainly derive their supply o 
the inflow of moist air induced by them from th« 
from the region of the Gulf of Mexico. The heavi 
tion accompanies the Atlantic storms and those pa 
Mississippi and Ohio valleys to the Great Lakes; \ 
classes of storms being characteristic of the autum 
rather than of the summer months. Hence, while 
the dry est season of the year over the greater por 
York, it brings a heavy precipitation of rain anc 
vicinity of the Atlantic coast, the southwestern hig] 
State, and the region of the Great Lakes. Over 
provinces of Ontario and Quebec, the winter pr 
exceedingly small ; and this characteristic is share 
Lawrence, Hudson and Champlain valleys and 
plateau of New York. The supply of moisture frc 
of the Gulf of Mexico appears to be nearly exh* 
reaching the Canadian provinces and the St. Law 
although the southwestern Adirondack highlands i 
siderable rain and snow fall from southwesterly win 
moisture from the Atlantic is largely precipitated o 1 
tains of New England and northern New York. 

During the winter months elongated depressions, < 
of low pressure, are frequently formed over the ea 
their longest diameter comtfionly extending froii 
of the Gulf of Mexico to the Great Lakes, and i 
tions of the Ohio and Mississippi valleys. Such s 
derive their moisture both from the Mexican 
Atlantic ; and many of the heaviest rain and snow i 
winter are due to conditions of this nature, espf 
45 



Digitized by 



Google 



354 Report of the Dereotob of thb 

vicinity of the lake region and on the highlands adjacent to the 
Atlantic coast. 

The character of our winters depends very largely upon the 
number and general course of the anticyclones. As previously 
stated, the usual course is somewhat south of east across the 
States toward the permanent Atlantic "high;" but in many 
cases the intense cold waves originating in British America move 
directly eastward along the Canadian border to the coast, and 
thence pass southward. Under such conditions the northern part 
of New York experiences the full effects of the cold waves, their 
severity in the more southern sections being usually somewhat 
decreased by the influence of the Great Lakes. Statistics as to 
the relative frequence and amount of temperature changes in 
various parts of the State will be found on page 398. 

In the spring, and especially during April and May, the 
increased amount of heat received from the sun brings about a 
rapid modification and shifting of pressure systems, which are 
then less sharply contrasted than at other seasons. The winds 
decrease greatly in velocity, and their direction is variable, 
although the southerly component which is characteristic of 
summer becomes well defined during May. The pressure condi- 
tions of March are essentially those of a winter month, the high 
pressure systems over central British America and the southern 
Atlantic coast being still in force, while the cyclone of the north 
Atlantic continues to give northerly winds over eastern Canada and 
the adjacent States. In April and May the pressure has decreased 
over nearly the whole extent of North America, the barometer 
being relatively highest over the central and southeastern States, 
thus giving a condition similar to that described below for the 
summer season. A marked decrease in the number of cyclonic 
storms occurs from March to April and May ; and the frequent 
showers which commonly occur during the latter months appear 
to be, more than at any other time, the effect of admixture of 
air currents having different temperatures. 

An inspection of pressure charts for the summer months shows 
an area of low pressure over the northern interior of the conti- 
nent in place of the anticyclonic area which was present there 
during the winter. The depression over the north Atlantic has 
decreased in intensity, while the high pressure system of the 
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central Atlantic has become stronger, controlling the winds over 
the ocean and on both the European and American coasts, between 
parallels 10 degrees and 50 degrees north. A western branch 
of this area also covers the southern and central United States as 
far as the Mississippi valley, and thus the southerly wind system 
of the western Atlantic is extended well into the interior of the 
continent, increasing to a marked degree the summer tempera- 
ture of the northern States. (In southwestern Europe the 
Atlantic " high " produces an opposite thermal effect, since that 
region is on the eastern side of the anticyclonic center and 
hence is subject to northerly winds.) In summer, as in winter, 
any increase of pressure over the southern States tends to raise 
the temperature in the region to the northward, and when such 
an increase occurs in conjunction with a diminution of pressure 
over Canada a " hot wave " usually occurs in the northern States. 
The average path of cyclonic storms is more northerly than in 
winter, and comparatively few depressions pass to the southward 
or eastward of New York until August. 

The Gulf of Mexico and the Atlantic Ocean contribute large 
supplies of moisture to the air currents which move northward 
over the States in summer. Hence, although cyclonic depres- 
sions are less frequent than at any other season, the rainfall 
accompanying each storm is heavy, and over the greater part of 
the country the maximum total precipitation for the year occurs 
in the summer months. The local showers and thunderstorms 
characteristic of the season usually accompany the passage of 
low pressure areas near the State ; but such a condition is not 
necessary to their occurrence, especially in mountainous sections, 
where only a moist air and the convectional currents produced 
by high temperature appear to be necessary to local thunder- 
storm formation. The relative frequency of local showers in 
different parts of the State, as bearing upon the distribution of 
summer rainfall, will be referred to later. 

Considering now the pressure conditions of autumn, we find 
that in September the anticyclonic area of the Atlantic has 
moved northward and that the maximum pressure, 30.1 inches 
extends westward over the central Atlantic States, maintaining 
southerly winds along cur coast. The western limits of the anti- 
cyclonic system are found beyond the Mississippi valley, and during 
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October the pressure remains high over the central and southern 
States, while diminishing over the ocean. The transient anti- 
cyclones of October and the early days of November show a 
strong tendency to drift very slowly over the region of average 
maximum pressure extending from the middle States to the 
central coast ; and under such conditions the warm southwesterly 
winds and bright weather of a Indian Summer" prevail in the 
northern States. 

The rainfall of September is usually light in the region east of 
the Upper Lakes, although no marked variation from the normal 
distribution of pressure characteristic of the month is required 
to bring about a heavy precipitation. For example, in Septem- 
ber, 1890, the anticyclones moved to the northeastern rather than 
to the central part of our coast ; and in one case, such an area, 
acting with a depression to the westward, gave easterly winds and 
phenomenally heavy rains over Central New York for several 
days; the pressure over the State being meanwhile unusually 
high (30.4 inches). 

The maximum general rainfall of the autumn season occurs in 
October, accompanying the shifting of prevailing winds and a 
decided increase of storm frequency which obtains during the 
month. The northern winter commences soon after the middle 
of November ; at which time the continental high pressure area 
and the depression of the North Atlantic are strongly developed, 
and northerly winds again prevail over the eastern States. 

II. PHYSICAL FEATURES OF NEW YORK. 

The following outline of the orography of New York is sub- 
stantially as given by Professor Arnold Guyot. Further details 
are exhibited by the accompanying relief map. 
The mass of the State is a triangular table-land elevated 1,500 
feet above the ocean, and may be considered the north- 
extremity of the plateau which, in this latitude, forms 
*rn half of the Appalachian system. The natural limit 
elt toward the west and north is the large depression of 
ie and Ontario, and which continues down the course of 
awrence river to the ocean. In the east the table-land 
ated by the deep valley occupied by Lake Champlain 
Hudson River ; while southward the highlands extend 
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without interruption into Pennsylvania. The eas 
the Hudson and Ohamplain valleys is formed 
mountain chains more or less isolated from each 
ing the highest summits in the State. They are : 
which cross the Hudson at the limit of the c< 
Shawangunk and Oatskill mountains on the v 
the river ; and the system of the Adiron 
the territory between the St. Lawrence i 
valleys. Within this eastern wall the true n 
cease ; but the remainder of the plateau is 
numerous valleys, the bottoms of which are g 
hundred feet below the common level, and whic] 
by high ridges. A remarkable feature is the d 
cut which forms the valley of the Mohawk anc 
opening a channel from the low country of the Lai 
Hudson valley ; and t^ius dividing the main plat( 
tinct masses of the Appalachian and Adirondack 
A subdivision of the central or Appalachian* 1 
to the deep channel of Seneca Lake, extending 3 
bordering Lake Ontario southward to the valley 
hanna. The two sections of the highlands' thu 
here designated as the eastern and western platea 
extending from the central lakes to the Hudson 
latter westward from the central lakes to the dep 
Erie. 
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III. Tern 
TABLE 2. — Average Monthly and Annual Tempera 



stations. 



County. 



ir 



! 

tit 
Pi 



From-to 



Western Plateau 

Sherman 

Humphrey 

Alfred Centre 

Angelica 

South Canisteo 

Addison 

Elmira * 

Wedgewood 

Arcade 

Alabama 

Pendleton Centre and Lockport . 

Eastern Plateau 

Middletown 

Minnewaska 

Liberty 

South Kortrlght 

Quaker Street 

Mlddleburgh 

Cooperstown 



Chautauqua . 
Cattaraugus. 
Allegany .... 



Steuben . 



Chemung. . 
Schuyler . , 
Wyoming « 
Genesee . . . 
Niagara . . , 



Oxford 

Binghamton 

Waverly 

Homer 

Brookfleld 

Perry City 

Northern Plateau . 

Lyon Mountain 

Number Four 

Constableville 



Orange 

Ulster 

Sullivan 

Delaware 

Schenectady . 

Schoharie 

Otsego 



Chenango . 
Broome ... 

Tioga 

Cortland .. 
Madison . . , 
Schuyler ... 



Clinton . 
Lewis .. 



Atlantic Coast 

Block Island, R. I.* 

Setauket 

Central Park 

New York city 

Hudson Valley 

Garrisons or Ardenia 

Stanf ordville or Honeymead Brook 

Mountain ville 

Albany 



Suffolk 

New York . 



Putnam .. 
Dutchess . 
Orange . . . 
Albany . . . 



Champlain Valley 

Pittsburgh Barracks . . . 
St. Lawrence Valley . 

Gouverneur 

North Hammond 

Canton 

Potsdam 

Malone 



Clinton 

8t. Lawrence. 



Great Lakes 

Madison Barracks . 

Oswego 

Palermo 

Lyons 

Rochester 

Hess Roads 

Buffalo 

Dunkirk 

Erie, Pennsylvania. 

Central Lakes... 

Ithaca 

Geneva 



Jefferson . 
Oswego... 



Wayne 

Monroe 

Niagara 

Erie 

Chautauqua . 



Tompkins . 
Ontario.... 



Mohawk Valley 

Utica 

Hamilton College at Clinton . 
Ilion 



Oneida 
Herkimer . 



Average Temperature of the ten Regions . 



1,287 

1,570 

1,95(1 

1,824 

1,340 

1,480 

1,000 

860 

1,850 

1,557 

648 

580 

1,070 

660 
1,800 
1,500 
1,700 
978 
640 
1,884 



, 1,250 

870 

825 

1,100 

1,850 

1,038 

1,578 

1,917 
1,571 
1,246 

82 
27 

40 
97 
164 

221 

157 
425 

218 
85 

? 186 

? 186 

431 

400 
? 340 
304 
300 
810 

484 

266 
301 
460 
407 



600 
681 

645 

840 
450 

639 

f-37 
900 
480 



662 



21 



13 



1890-92 
1884-92 
1889-92 
1889-92 
1684-92 
1888-92 
1854-60 
1889-92 
1890-02 
1890-91 
1889-92 

1890-92 
1854-60 
1890-92 
1890-92 
1889-91 
1871-92 
1854-92 
1890-92 
18*9-92 
1883-92 
1854-63 
1890 92 
1889-92 

' 1896192 
1889-93 
1889-92 

*i8&92 
1886-92 
1871-92 
1871-92 

'1871-90 
1888-92 
1888-86 
1886-92 

im-ik 

'1861-70 

1889-92 
1889-92 
1889-92 
1890-92 

'1871-92 
1884-92 
1871-92 
1889-92 
1871-92 
1889-92 
1874-92 
1890-92 
1888-92 



1879-92 
1854-92 

'l8&92 
1854-60 
1689-90 



Not* —For an account of the method by which averages are reduced to the 22 years period, f* 
* Normal taken from " Monthly Weather Review. 1 * 
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III. TEMPERATURE. 

The temperature conditions which prevail in the vicinity of 
New York, and the general influences to which they are due, 
have already been referred to in section I. The local variations 
of temperature and their effects within the State itself are shown 
in detail by the accompanying tables and charts, as regards both 
average and extreme conditions, dates of frost, and periods of 
navigation in lakes and rivers. 

In referring special features of temperature distribution ( as 
exhibited by the tables), to their proper causes, the effect of 
altitude alone upon the normals of the various stations should, in 
the first place, be eliminated by reducing the temperatures at all 

stations to sea-level. The results of such a reduction are shown 

i 

by means of isothermal lines drawn for the months of January 
and July respectively, in diagrams 1 and 2. For reasons which 
will appear further oh, it has been assumed that the temperature 
is lowered at the rate of 0.3 degrees F. per 100 feet of increased 
altitude in January, and 0.4 degrees per 100 feet in July. The 
rate of decrease is probably not perfectly constant for the entire 
State, but must be assumed to be so for purposes of comparison. 
The first point to be considered is the variation of climate 
which may properly be attributed to differences of latitude within 
the State. The average temperature of the globe at the latitude 
of New York's southern boundary (40 degrees 40 .minutes north) 
is for the year 55.6 degrees* ; for midwinter (January) 38.9 
degrees, and for midsummer (July) 72.5 degrees. Selecting the 
normals of New York city and Malone as representing the actual 
conditions which obtain at the northern and southern boundaries 
of the State respectively, the following deviations from strictly 
average conditions are shown : 

At New York city the temperature (reduced to sea level) for 
The year is 4.0° below the average of Lat. 40° 40'. 
January " 9.0° " " " " " " " 

July " 1.5° above " " " " " " 

At Malone the temperature (reduced to sea-level) for 
The year is 5.2° below the average of Lat. 45° 00'. 
January " 14.2° " " " " " " " 
July " 1.3° " Ki " " " " " 

* The Tallies here given were computed from the determination made by Ferrel, " Recent 
Advance*," p. 168. 
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These departures, although considerable, are not greater than 
might be expected between restricted local conditions and an 
average which includes the widely different thermal states of 
oceans and continents. A better idea of the relation which 
temperature bears to geographical position is obtained by tracing 
over the northern hemisphere the thermal belt in which this State 
is included. It is to be noted that for this purpose conti- 
nental temperatures have in all cases been reduced to sea-level.* 

The isothermal line of 70 degrees, which will be observed on 
the chart for July to pass from the Great Lakes over northern 
New York, extends thence eastward through New England to the 
vicinity of the coast, where it again turns toward the southwest, 
meeting the line of 70 degrees which appears over eastern Long 
Island. This isothermal then passes directly eastward over the 
Atlantic near parallel 40 degrees, intersecting the coast of Europe 
in northern Spain. Eeaching the warmer land surface, it tends 
somewhat north of east through Central France, Austria 
Central Kussia and Siberia. Near the eastern coast of the latter 
country it turns southward through 20 degrees of latitude and 
passing to the Pacific over the Island of Japan, continues nearly 
eastward, meeting the coast of America in Central California. 
Thence it follows the meridian of 12*0 degrees west well north- 
ward into British America before again turning to the south 
east in the direction of the Great Lakes and northern New York. 

The line indicating 74 degrees in July passes from New York 
directly southward over the ocean until opposite Virginia; 
thence slightly south of east to Morocco in North Africa, where 
it turns northward to France ; thence passes through southern 
Europe (north of the Italian peninsula) to the Black Sea, through 
Central Asia at latitude 50 degrees, and near the coast turns 
southward to Japan. Diverging somewhat from the isotherm 
of 70 degrees, in its course over the Pacific, it touches America 
in Southern California, follows the Eocky Mountains northward 
to British America and thence takes a southeasterly direction to 
the Great Lakes and New York. 

In January, New York is to be classed with quite different 
regions of the globe from those named above. The isotherm of 
15 degrees, which appears near the northern boundary of the 

* The isothermal charts of Buchsn furnish the basis of the description given herewith. 

46 
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State, passes thence over Labrador, the southeastern coast of 
Greenland and the Arctic Ocean. When well to the northward 
of Scandinavia it turns southeastward through Central Russia 
(passing north of St. Petersburgh) to the northern border of the 
Caspian Sea. Proceeding eastward to northern Japan and 
northeastward over the Pacific it reaches the southern coast of 
Alaska, when it again trends southward to South Dakota and 
finally passes north of the Lake Kegion to the St. Lawrence 
valley. 

The mean January temperature of 30 degrees (that of New 
York city) is found also in southern Newfoundland, Iceland and 
northern Norway. This isotherm turns sharply southward in 
the latter region and passes to eastern Germany, Austria and 
the northern border of the Black Sea, when its course becomes 
eastward to the Pacific. Like all the preceding lines it inter- 
sects Japan and thence passes northeastward to the Aleutian 
Islands. Following the American coast line to the border of the 
United States it turns southeastward to Missouri and thence 
passes to the southern shore of the Great Lakes. 

As may be seen by the table on page 360, there are but few 
regions of the globe in which the cold gains so rapidly with 
increase of latitude as in the vicinity of New York, especially in 
the winter. This condition is due to the influence of the Great 
Lakes, which affect central and southern New York much more 
than the northern section, and also to the fact that the 
path of low pressure areas lies in close proximity to the State. 

From the forms of the isothermals of charts 1 and 2 it is 
apparent that, after eliminating the differences of temperature 
due to elevation above sea-level, there remain three important 
sources of local variation in the climate of the State ; namely, the 
ocean, the Great Lakes, and certain prominent irregularities of 
the land surface which modify the direction and force of the pre- 
vailing winds. 

Thbbmal Influence of the Ocean. 

Atlcmtio Coast Region. — Owing to the general eastward 
drift of the atmosphere throughout the year, the effect 
of the ocean upon the temperature of the Atlantic States 
is, under normal conditions, derived almost entirely from a 
restricted portion of the water surface contiguous to the 
coast. The air flowing toward low area storms over the 
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land may, however, occasionally be drawn from the region of the 
Gulf Stream, whose warmest axis is about 300 miles from the coast 
of this State. The Stream at this point has a total width of 300 
miles ( the width at the surface is considerably less ) ; a mean tem- 
perature for the year of over 73 degrees ; and summer and winter 
temperatures of about 80 degrees and 70 degrees respectively, in 
the latitude of New; York. Notwithstanding the fact that cold 
or polar currents exist on the landward side of the stream, it is 
stated by Captain J. E. Pillsbury, U. S. N., that u if the prevail- 
ing winds in New England in winter were southeast instead of 
northwest, the cjimate would be equal to that of the Azores 
Islands, mild and balmy. The current is in its place, ready to 
give off heat and moisture to the air, but the erratic movement 
of the winds may deliver this heat and moisture at unexpected 
times and seasons, and thus give rise to the erroneous belief that 
the Gulf Stream itself has gone astray." The writer has met with 
no investigations of the meteorological side of the question, and 
only the general statement can be made, that, with a special dis- 
tribution of pressure, extensive easterly wind systems may bring 
from the Gulf Stream to the coast quantities of heat sufficient to 
modify our climate considerably during very brief periods. 

The temperatures of portions of the sea surface near the coast 
line are shown approximately by the following averages of 
observations made at Sandy Hook and Block Island, from 1881 
to 1886 : 



Sandy Hook. 
Block Island. 



87.8 
87.1 



36.1 
84.6 



88.6 
86.5 



l 



44.4 
42.5 



58.8 
49.8 



68.8 

58.4 



70.9 
65.5 



78.8 
67.8 



70.8 
64.5 



61.4 
67.7 



51.8 
49.8 



41.9 
41.7 



The very considerably differences here shown between the 
temperatures of February and August, especially at Sandy Hook, 
are in part due to making the observations in very shoal water; 
but allowing for this, the annual range is large as compared with 
that of the open ocean, (usually between 5 degrees and 10 
degrees ), showing the effect of the land winds upon the tempera- 
ture of the water. 
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The nearest approach to a true maritime climate within the 
territory of New York is to be found at the eastern extremity of 
Long Island. The temperature conditions of this region may be 
represented without much error by the average monthly values 
obtained at Block Island (see table 2), twenty miles due east. 

These temperatures, although obtained at a distance of but 
fifteen miles from the mainland of New England, will be 
found to follow quite closely the water temperatures previously 
given fqv Block Island, and to share their moderate annual range. 
The midsummer mean is, very nearly, that of Malone, at the 
northern boundary of the State; while the temperature for 
January is between those of New York city and Washington. 
The equalizing effect of the water is thus very appreciable, 
although far below that exerted in the open ocean, or on the 
western shores of the continents. A few examples of true mari- 
time climates in various latitudes are given for comparison. 

Table 3. 



STATIONS. 



Bermuda Islands 

Madeira 

Azores 

Guernsey (Channel Islands) 

Monach (Hebrides) 

Dublin, Ireland 

Block Island, U. S 



North 
latitude. 



Deg. Min. 

82 23 

32 38 

38 08 

49 28 

57 32 
54 
41 



10 



Average Temperature. 



Jan. 



Degrees. 
61 
60 
57 
43 
42 
40 
31 



July. 



Degrees. 
79f 
73 
72 
62 
57 
60 



Year. 



Degrees. 
69.6 
66 
63 
51 
49 
49 
49 



Range. 



Degrees. 
18 
18* 
15 
19* 
15* 
20 



The following places, on or near the mainland of the western 
shores of the continents, have a partially maritime climate : 



STATIONS. 



Brest, France 

London, England 

Edinburgh, Scotland 

San Francisco, California 
Olympia, Washington . . 
Sitka, Alaska 



Latitude. 



Dec. Min, 
48 23 
51 
55 
87 
47 
57 



56 
48 
87 
08 





Temperature. 




Jan. 


July. 


Tear. 


Bangs. 


Degrees. 


Decrees. 


Degrees. 


De * PC Sh 


33 


64 


58 


81* 


38 


64 


51 


26 


87 


58 


47 


21 


50 


60 


56 


10 


38 


62 


51 


24 


27 


54 


42 


27 



* The true annual range is slightly greater than the difference between January and July 
neans. 
t Maximum oocurs in August. 
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For the interior of the American continent, on the other 
hand table 1 shows annual ranges of monthly mean tem- 
perature varying from 64 degrees to 77 degrees. The greatest 
annual range of monthly mean temperature in New York State 
is 53 degrees at stations in the St. Lawrence Valley. 

A comparison of the normal temperatures of Block Island for 
the spring and autumn with those of stations in New York 
plainly shows the effect of the ocean in retarding the progress of 
the seasons. The harmonic analysis applied to the monthly 
mean temperatures of New York State and also to those for 
Block Island shows the epoch of the principal component for 
Block Island to exceed that for the State by 12 degrees (of arc), 
so that,, on an average for the year, the progress of thermal con 
ditions on Block Island and eastern Long Island is 12.2 days 
later than in the main portion of New York. (Ferrel shows the 
average retardation of maritime, as compared with truly con- 
tinental climates, to be from twenty to twenty-five days.) 

A gradual modification of these conditions is found in passing 
from the eastern to the western extremity of Long Island. At 
East Hampton the annual range is already increased to 39.5 
degrees, and at Setauket on the sound, about midway between 
Brooklyn and Montauk Point, the range is 41.5 degrees. 

The sea breeze is an important feature of the summer weather 
along the south shore, tending to reduce the range of tempera- 
ture by moderating the midday heat ; but details as to its effect 
can not be given, as the writer has met with no systematic 
observations upon the phenomena for this section of the coast. 
The researches of the New England Meteorological Society, con- 
fined mainly to the coast of Massachusetts, *how that on warm, 
fair days the sea breeze " reaches the shore commonly between 
eight and eleven o'clock in the forenoon with a velocity of ten 
or fifteen miles per hour, its velocity rapidly diminishing inland. 
It produces a distinct and agreeable depression of temperature 
on the coast, but the effect is not carried inland as far as the 
wind extends." 

The breeze commonly penetrates inland about ten miles, but, 
naturally, to a greater distance when acting with the prevailing 
southwesterly winds of the coast, while it may be wholly over- 
come if opposing them. Thus the south shore of Long Island is 



Digitized by 



Google 



366 .Report of thb Dibeotob of the 

favorably situated to receive the full benefit of the sea breeze, 
which should penetrate well into the interior, although gaining 
considerably in warmth beyond the immediate shore line, as 
stated above. 

The sandy plains of southern Long Island rise gradually 
toward a ridge of low hills extending through the center of the 
island nearly from the western to the eastern extremity and 
which bear a considerable growth of pine timber. The northern 
side of the island is therefore somewhat sheltered from the 
force of strong sea winds, which meet with but little obstruction 
on the southern shore. 

The effect of the ocean upon the portion of the State lying 
north of the coast line mainly results from the passage of high 
and low pressure areas over the eastern part of the continent, 
as has already been mentioned. The prevailing northwesterly 
winds of winter, if uninterrupted, would maintain the severe cold 
of the continental interior quite to the coast line, while the 
normal southwesterly circulation of summer brings to New York 
land rather than sea winds. In reality, the State is subject to an 
alternation of maritime and continental climates, following each 
other at intervals of a few days in conjunction with cyclonic and 
anticy clonic movements ; the continental type prevailing during 
the winter and the maritime during the summer. The entire 
State may be subject to the ocean winds or only a few of the 
southeastern counties ; and hence no very sharp line of demarca- 
tion can be expected between climatic conditions adjacent to the 
coast and those inland. The flat country, which extends from 
Long Island Sound to northern Westchester county, is, however, 
most fully exposed to sea influences, the ridge of the highlands 
which passes in a northeasterly direction from Rockland into 
Putnam county offering the first obstruction to their penetration 
inland. No reliable observations covering a long period are 
available to show the precise effect of the highlands upon tem- 
perature ; but results furnished by a few new stations during the 
past three years indicate that the conditions are more distinctly 
maritime on the southern than on the northern side, a result 
which receives some confirmation from the character of the 
rainfall in the vicinity, as will appear later. The isothermal 
charts accompanying this report accordingly show the section 
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south of the highlands to have a smaller annual range, cooler 
springs and warmer autumns than the remainder of the State. 

Some special notes upon the climate of New York city are 
given on page 432. 

Thebmal Influence of the Great Lakes. 

Referring again to the charts of sea-level temperature, it will 
be observed that the Great Lakes cause a deflection of the 
isotherms similar to that due to the ocean. The temperature of 
the lake waters, and consequently of the air over them, follows 
the seasonal changes more rapidly than does the ocean, owing to 
the smaller mass of the former; but the situation of the lakes 
upon the western side of the State gives them a greater effect 
upon the prevailing winds, at least during the autumn and winter, 
than is derived from the Atlantic. The absolute effects of these 
inland seas upon the air temperature may be better studied in 
the interior of the continent than in J^ew York, where a variety 
of other influences are also at work. For comparison, Moorhead 
and Duluth, Minnesota and Marquette, Michigan, are chosen; the 
three stations having approximately the same latitude and eleva- 
tions. Moorhead represents a nearly pure continental climate ; 
Duluth, 220 miles to the east, is upon the western border of Lake 
Superior ; and Marquette, still 230 miles east of Duluth, is upon 
the southern shore of Lake Superior. The following table shows 
a modification of temperature which may be attributed to the 
influence of the lake. 



STATIONS. 



Moorhead 
Duluth . . . 
Marquette 



Monthly Mean Temperature. 



January. 



—1.5° 
+8.6 
+ 14.3 



July. 



67.9° 

66.7 

66.0 



Year. 



36.8° 

39.2 

40.6 



Range. 



69.4° 

58.1 

41.7 



The winds of summer are land winds for Duluth and Marquette, 
and hence modify the temperature less than the lake winds of 
winter. 
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The extremes and annual averages of monthly mean tempera- 
ture for cities of both the upper and lower Lake Regions are given 
in the following table ; and those for eastern New York are also 
added for comparison. 

Tabie 4. 



Lower Lakes . 



f 

Upper Lakes 

Eastern New York ... . - 



8TATIONS. 



Oswego 

Rochester 

Buffalo 

Erie 

Cleveland 

Detroit 

Port Huron . . . 

Chicago 

Milwaukee 

Duluth 

New York City 
Albany 



Average Tkmperaturb. 



January. July. Year. Range. 



Degrees. 
22.5 
24.1 
24.1 
27.0 
25.5 
25.1 
21.1 
24.1 
18.6 
8.6 
30.6 
23.0 



Degrees. 
68.5 
70.5 
60.9 
71.0 
71.5 
72 
69.8 
72.8 
69.4 
66.7 
78.4 
78.6 



Degrees. 
44.8 
46.8 
46.8 
48.0 
48.8 
48.1 
44.8 
48.5 
44.9 
89.2 
51.6 
48.4 



Degrees. 
46.0 
46.4 
45.8 
44.0 
46.0 
46.9 
49.7 
48.2 
50.8 
58.1 
42.8 
50.6 



Thus the cities of the Upper Lakes (excepting Duluth) do not 
differ greatly from those of the Lower Lakes in annual tempera- 
ture, but the annual range of the former is somewhat larger, 
owing in part to their greater distance from the ocean. 

The only observations upon the temperature of the Lower 
Lakes, off shore, which the writer has met with, are those made 
by Professor Dewey in 183 8 and quoted in the report of Professor 
Coffin. "The temperatures are the averages of observations 
made at intervals of six or eight miles across Lake Ontario, from 
the Genesee River to Coburgh, Canada (not including those made 
near the shore), about a foot below the surface." For com- 
parison, the mean temperature at Albany for the several half 
months during which the observations were made is also given 
here. 



DATE OF OBSERVATION. 



May 14 and 15 
May 21 and 22 

June 19 

August 7 

September 4 . . 
October 16 ... . 
November 18. . 



Tkmpbraturb. 



Lake. Albany. 



Degrees 

89.8 
89.0 
47.5 
66.0 
60.5 
53.1 
45.7 



Degrees. 
51.0 
61.9 
73.9 
78.9 
68.9 
48.9 
41.9 
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The low temperatures recorded in May are attributed to the 
melting of ice in Lake Erie, Professor Dewey stating that the 
lake frequently is not clear of ice until about the middle of the 
month. "Owing to its shallowness, Lake Erie is frozen over to 
a large extent nearly every winter from December to March or 
April, whereas the main body of Lake Ontario is sufficiently free 
from ice to permit navigation even in the severest seasons." 

Local southwesterly winds prevail throughout the year on the 
southern shores of both lakes and over much of the territory 
between them, a result due in part to the deflecting influ- 
ence of the hills of southwestern New York, as will be made 
apparent by an inspection of the accompanying relief map. The 
southerly component is especially prominent in summer, giving 
lake winds at Buffalo and land winds at Bochester, with a 
slightly lower temperature at the former than at the latter 
place. Thus, Buffalo may properly be selected to determine the 
maximum thermal effect due to the Lower Lakes, and for this 
purpose its monthly averages were analyzed by the method 
referred to in connection with the temperatures at Block Island. 
The results are given, together with those for St. Louis, as an 
example of a continental climate; Oooperstown as equidistant 
from the lakes and the ocean ; Block Island and the State for the 
purpose of extending comparisons. 



STATION. 



St. Louis t 

Oooperstown...., 
New York State* 

Buffalo 

Block Island 





Progress of 


Epoch* 
of first 


temperature; 

days later 

than at 


component. 




St. Louis. 


Dear. Mln. 
196 04 





202 88 


7.6 


208 66 


8.0 


206 86 


11.6 


814 67 


20.0 



Probably somewhat more than the difference in epoch here 
shown between Buffalo and Oooperstown may safely be attrib- 

* The cosine formula T = A.o 4- Ai cos. (x— e) is used here. t Value as given by Ferrel . 

X The periodic formula for New York State, from which the curve of plate 1 was constructed, 
is as follows : T = 46.9° + 24.4° cos [t-(202° 56')] 4-0.76° cos [2t-(811° 80')] +0.46° cos [8t- 
(50° 50')]- The mean monthly temperatures for the State used were the averages of the 
values at Humphrey, Oooperstown, Lowville (Regents 1 record), New York city, Albany, Pitts- 
burgh, Canton, Oswego and Ithaca. The mean annual temperature thus derived for the State 
Is 0. 6? higher than that of Table 2. 

47 
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uted to the influence of Lake Erie, owing to the greater distance 
of Buffalo from the ocean. The retarding influence of the lake 
will exceed the average value in the spring and autumn and will 
fall below it after the formation of ice in winter. 

Lake Ontario exerts its principal thermal effect in tempering 
the cold waves of winter, which usually approach the State from 
the northwest. A single example will serve to illustrate this. 
On January 19th, 1892, an anticyclonic area passed eastward 
over Canada, giving northerly winds and very cold weather over 
the northeastern States. The following temperatures were 
obtained on the northern and southern shores of the lake, 
respectively : 



DATE. 



January 19, 8 a. m 
January 19, 8 p. m 
January 20, 8 a. m 



North Shore. 



Kingston.* Toronto, 



+ ? 



-8 



South Shorr. 



Oswego. Rochester. 



+12 

±8 



+16 
-hi* 
+ 6 



The winds were northerly throughout the observations. 

Here the lake appears to have maintained the teihperature at 
[Rochester from 14 to 28 degrees above the point to which it 
would otherwise have fallen ; and thus the very moderate annual 
minima shown by tables 9 and 10 are explained. The frequent 
occurence of conditions similar to the above give to the south 
shore of Lake Ontario an average midwinter temperature 5 
degrees higher than that of the north shore. 

The effect of the Great Lakes, although appreciable in nearly 
all of the western and central New York, is most prominent over 
the land surfaces which slope toward them. Thus at Arcade, 
thirty miles from Lake Erie and nine hundred feet above its 
level, the temperature of May is reduced and that of October is 
raised about 1 degree, as compared with the values at Alfred 
Centre and Angelica, a few miles distant to the southwest of 
Arcade, but situated beyond the slope of the lake. Arcade, in 
fact, appears to mark the limit of distance at which the thermal 

* Kingston is near the head of the St. I^awrence rirer anc) at a greater distance from the lake 
than Toronto. 
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effects of the lakes can be distinguished from those of the 
ocean. 

The most temperate climate of the Great Lake Eegion is that 
of the Chautauqua County " Grape Belt," which* extends from 
the southern shore of Lake Erie up the lower slopes of the 
Chautauqua County hills ; its length being about sixty miles, and 
its width from two to six miles. This section, represented by 
the stations Erie and Dunkirk, has the same annual, midsummer 
and midwinter temperatures as Mountainville in the Lower 
Hudson valley, but differs from the latter in its cooler spring 
and warmer autumn seasons. As will be seen further on, the 
date of autumn frosts is unusually late in the grape belt, and the 
minimum temperatures of winter are less severe than in any 
other portion of the State excepting the Atlantic coast region. 
The characteristic features of the climate are due to the lake and 
to the high hills which rise on the eastern side, somewhat in the 
form of a half ellipse or oval, approaching the lake most closely 
at the northern and southern extremities of the County, and 
leaving a large extent of sheltered territory in the centre. The 
highest altitude of the grape belt is found in the vicinity of Pros- 
pect, about 1,300 feet above tide, and 700 feet above Lake Erie. 
Assuming the decrease of temperature to be 0.4 degrees per 100 
feet of altitude, as for the main portion of the State, the mid- 
summer temperature of this upper limit is about 68 degrees. 

The highlands of southwestern New York subside gradually 
toward the north, leaving a nearly level tract of country stretch- 
ing between northern Lake Erie and the southern shore of 
Lake Ontario. The temperature of this region is mainly 
determined by the southwesterly winds from Lake Erie ; but in 
the northern part a tract extending eastward from the Niagara 
River through Niagara and Orleans counties is subject to west- 
erly land winds which blow over the isthmus between the two 
lakes, and hence are but little affected by the temperature of the 
water. The winter cold is therefore greater than in the adjacent 
territory on the northern side, while in summer the temperature 
is about 1 degree in excess of that on the border of Lake Ontario. 

The final descent from t.ie Western plateau of the State to 
the level of Lake Ontario is found in the " Limestone Ridge," an 
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abrupt declivity extending eastward from the Niagara River 
nearly parallel with the lake shore at a distance of about ten 
miles. This ridge breaks the force of southwesterly winds to some 
degree, and with the added effect due to the convex form of the 
lake shore in this locality, causes a more moderate winter climate 
in the northern portions of Niagara and Orleans counties than 
obtains in their central and southern sections. 

The lowlands included in the system of the Oswego River, 
lying to the eastward of the Central Lakes, are more exposed to 
the winds of the Great Lakes than to those from other directions, 
and hence may properly be included in the region of the G-reat 
Lakes. The low and sheltered position of this tract gives it a 
high temperature relatively to the surrounding country, as shown 
by the few observations of temperature which have been made 
at Syracuse and other points within the region; and also by 
statements received as to the short duration of sno»v in winter, 
and the rapid advance of vegetation in the spring. 

The Valleys of New York. 

The principal regions requiring mention here as deriving pecu- 
liar climatic conditions from the form of adjacent land surfaces 
are the Hudson, Champlain, St. Lawrence and Mohawk Valleys, 
and the region of the Central Lakes. 

The Hudson and Champlain valleys, taken together, form a 
deep channel, extending nearly northward from the Atlantic coast 
to the lower St. Lawrence Valley ; the total length of the depres- 
sion from the highlands of Rockland county to the northern 
border of the State being 270 miles. The valley is bordered on 
the east by the Green mountains of Vermont, and their southern 
branches in western Massachusetts and Connecticut ; and on the 
west by the Adirondack system of northern New York, the Hel- 
derberg hills, the Catskill and Shawangunk mountains and the 
Highlands. A broad valley which opens out of the Hudson 
toward the southwest through Orange county, separating the 
Shawangunk ridge from the Highlands, is here included as part 
of the Hudson Valley. 

The prevailing winds of the Hudson valley blow nearly north 
and south throughout the year ; southerly winds predominating 
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in the vicinity of Albany from May to October inclusive, and 
northerly winds during the remainder of the year. Toward the 
southern limit of the valley the periodicity of the winds appears 
to follow that of the Atlantic, changing from south to north in 
September. No long records of the wind direction in the 
Champlain valley were procurable in a form suitable for com- 
parison; but a five years series observed prior to 1850 indicates 
substantially the same conditions as at Albany. 

The high temperature of the sheltered section of the lower 
Hudson valley is represented by the normals of Ardenia, while 
Honeymead Brook and Mountainville, although located within 
the valley slopes, are exposed much more to the conditions of the 
highlands. The annual ranges, at the three stations vary but 
little from 46 degrees, which is below the average of the interior 
of the State, probably owing to the tempering influence of the 
ocean, although the advance of the spring and autumn seasons 
appears to be but little retarded by maritime influences. Pro- 
ceeding northward to the comparatively open country stretch- 
ing from the vicinity of Albany toward Lake Champlain, it is 
found that the summer temperatures are not reduced, while the 
winters are considerably colder. This increase of the annual 
range of temperature indicates that in summer southerly winds 
carry the warmth of the lower valley well to the northward and 
possibly even over the region of Lake Champlain, while a reverse 
direction of the winds of winter practically extends the limits of 
the Champlain valley climate below Albany, probably to the 
ridge of the Cat skills on the western side and below them on the 
eastern side of the river. The river itself has little effect upon 
temperature during the winter, since it is frozen over, on an 
average, from December 16th to March 20th at Albany, and is 
also closed by ice during a portion of the winter below the 
northern Highlands. Tables showing the dates of opening and 
closing of navigation in Lake Champlain and the Hudson Kiver 
for a long period of years will be found on pages 405, 406. 

The northern portion of the Champlain valley, represented by 
Plattsburgh, is exposed to the northerly winds of winter, and 
hence its temperature then differs but little from that of the 
same latitude of northern New York generally. The summer 
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temperature is slightly higher than at any other stations in 
northern New York, owing to the shelter afforded by the 
mountains on the eastern and western sides. The annual range 
is exceeded only by that of G-ouverneur. 

The St. Lawrence Valley. 

The long records obtained at Potsdam and Gouverneur prior 
to 1850 show that at the former station southwesterly winds pre- 
vail throughout the year and at the latter during all months 
excepting November, December and April, when the direction is 
northwesterly. That the winds of the Great Lakes are mainly 
of the same character has been already shown ; and these find 
their natural outlet through the channel of the St. Lawrence 
Valley, as will be made apparent by an inspection of the relief 
map. Hence, in summer when the southerly component is at a 
maximum, this section may be included in the region of the 
Great Lakes, as regards its temperature conditions. In winter 
there are no obstructions to the northwesterly winds from the 
plains of Canada, and even the southern component is then fre- 
quently due to the deflecting influence of the Adirondack pla- 
teau upon winds blowing directly from the west * 

* The following table by Professor Coffin, giving the thermal effects of winds from various 
directions, is in agreement with the above statement. Local southwesterly winds in which the 
toutherly component predominates may be considered as lake winds, and those in which the 
westerly component predominates as true westerly or even northwesterly winds. The second 
column shows the number of days, hours and minutes that the wind blew from each point of 
compass during the year; and the third, the average rise or fall in the temperature per hour 
during each wind, expressed in decimals of a degree. -+- denotes a rise, and — a fall. 
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COURSE OP WINDS. 



North , 

North by east 

North-northeast 

Northeast by north 

Northeast 

Northeast by east . 
East-northeast ... .. 

East bv north 

East.? 

East by south 

East-southeast 

Southeast by east . . 

Southeast 

Southeast by south 
South-southeast . . . 

South by east 

South .. 

South by west .... 
South-southwest . . . 
Southwest by south 

Southwest 

Southwest by west 
West-southwest . . . 
West by south .... 

West 

West by north 

West-northwest . . . 
Northwest by west 

Northwest 

Northwest by north 
North-northwest , . 
North by west .... 









Variation 


Duration of winds. 


in temperature 
per nour. 


Days. 


Hours. 


Minutes. 




7 


5 


15 


—0.197 


5 


22 


15 


—0.165 


8 





15 


—0.144 


10 


15 


15 


—0.063 


14 


1 


52 


—0.015 


16 


12 


30 


+0.094 


13 


4 


38 


+0.115 


4 


21 


30 


+0.077 


2 


15 


15 


+0.103 


2 


8 


15 


+0.162 


2 


15 


45 


+0.146 


2 


13 


15 


+0.114 


2 


17 


29 


+0.140 


4 


3 


8 


+0.145 


7 


4 


14 


+0.138 


8 


7 


31 


+0.161 


20 


40 





+0.814 


21 


4 


45 j 


+0.177 


22 


6 


45 


+0.162 


22 


16 


30 


+0.065 


29 


12 


15 


—0.018 


25 


21 


30 


—0.055 


16 


23 


45. 


— 0.018 


13 


6 





—0.081 


17 


5 


45 


—0.063 


11 


14 


7 


—0.069 


8 


19 


8 


—0.252 


9 


8 


53 


—0.281 


8 


20 


38 


—0.322 


9 


15 


37 


—0.306 


8 


2 


15 


—0.276 


6 


9 


46 


—0.236 



Notb.— The broad surface of the St Lawrence River somewhat modifies the temperature in 
its immediate vicinity, and its influence is especially beneficial in preventing early frosts in 
autumn. The coldest part of the region, on the other hand, appears to be that Dear the foot- 
hills of the Adirondack mountains, as in the case of Gouverneur, Watertown and Madison 
Barracks, which stations probably owe their extremely low minimum temperatures to the 
nightly down-flow of cold air from the highlands. 
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The following table furnishes a comparison between the tem- 
perature of northern New York as a whole, and other points of 
the globe having similar conditions. 

Table 5. 



Northern New York . . . 

St. Paul, Minn 

Omaha, Neb 

Helena, Mont 

St. Petersburgh, Russia 



Temperature. 



January. 



Degrees. 
16 
10 
17 
15 
16 



July. 



Degrees. 
68 
72 

11 
67 
64 



Annual. 



Degrees. 
43 
43 
49 
43 
38 



Range. 



Degrees. 
52 



60 
58 

48 



The Mohawk Valley. 

The prevailing winds of this deep depression between the high- 
lands of northern and central New York are almost exclusively 
easterly and westerly, following the general course of the valley. 
Its temperature conditions-are but little known from observation, 
excepting at Utica, which represents the cold section of the 
region. The winter temperature is here considerably below that 
at points of the Lake Kegion to the westward haying substan- 
tially the same latitude and elevation, and differs but little from 
that of the highlands toward the south. The explanation of this 
peculiar condition lies partly in the exposure of Utica and its 
vicinity as far west as Palermo to northerly winds which have 
not passed over any portion of Lake Ontario ; and also in part to 
the nocturnal downflow of air from the adjacent hills, to *be 
referred to later, The summer temperature of Utica is, very 
nearly, that of the Lake Region. 

Statement which the writer has received from persons familiar 
with the region of the Mohawk show that, in passing eastward, 
no substantial variation from the above conditions is met with 
until the valley broadens out in the central or eastern part of 
Montgomery County. Here the temperatures are similar to those 
of the adjacent portion of the Hudson vail ey ; the later being appar- 
ently rather the cooler region in summer owing to its greater 
exposure to northerly winds. 

It may be remarked, as Coffin has already noted, that the 
temperature of the upper Mohawk valley is very near the average 
for the State as a whole throughout the year. 
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The Centjbal Lake Eeghon. 

From, a climatic standpoint this region may be taken to 
include Canandaigua, Keuka, Seneca and Cayuga Lakes; the 
lesser dimensions and greater elevation of Owasco and Skaneat- 
eles Lakes classifying them more properly with the plateau 
region. The basins of Keuka and Seneca Lakes are prolonged 
in nearly open channels, extending through the central highlands 
from the plain of the Great Lakes on the north to the valley of 
the Susquehanna on the south ; the valleys of Cayuga and Can- 
andaigua, on the other hand, being closed by high hills toward 
the south. The winds follow quite closely the direction of the 
valleys, especially in their southern portions, and hence must 
traverse a large extent of the lake surfaces. 

The average annual temperature of the Central Lake region 
does not differ materially from that of the section bordering the 
southern shore of Lake Ontario, the annual rcmge also being 
nearly identical in both regions. 

The temperature conditions of Seneca and adjacent lakes were 
closely studied several years ago by W. D. Wilson, D. D., of 
Hobart College, Geneva, whose conclusions are as follows: In 
comparing the influence of the lakes upon Ithaca and Geneva, 
respectively, "Ithaca has the advantage of about half a degree 
of latitude and fifty feet of elevation, which, combined, make 
scarcely so much as one degree of temperature in its favor. 
* * * The lakes are much the same in size, about forty-five 
miles long, with an average width of two or three miles. Cayuga 
Lake, however, is much the shallowest and freezes over more 
extensively than Seneca." 

"The point of contrast, however, is chiefly this: The one 
(Ithaca) is at the south end and the other (Geneva) at the north 
end of a long body of standing water. * * * In winter, 
while the water is warmer than the air and is also giving out 
heat by the formation of ice, the prevailing winds are the polar 
winds from the north; consequently they are warmed by the 
lake before they reach Ithaca, while these cold winds pass only 
over the land to convey the heat away from Geneva. But in 
summer, when the prevailing winds are the return current from 
the equator, those winds for Ithaca come from off the land 
and are not cooled by the lake until after they have passed 
48 
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the town." Observations are then quoted, showing that "the 
influence is quite manifest in winter, producing a difference of 
3.3 degrees in favor of Ithaca, their average being 29.4 degrees, 
ours 26.1 degrees. In summer the difference is slight and is in 
their favor until the last half of August. For the first half of 
September their average is 62.9 degrees, ours 63.3 degrees. For 
the last half theirs is 56.1 degrees, ours 57.6 degrees." 

" During the whole of summer Ithaca's return current comes 
from over a tract of land which is quite uneven in surface and 
has a mean temperature considerably lower than Ithaca itself. 
During the first part of the summer, until about the middle of 
August, our return current comes, not from the lake at all, but 
from a point of the compass too far west of south to have been 
influenced by the lake. After the first of August we have a 
much larger proportion of southwest winds, and then we begin 
to feel the influence of the lake, and while the influence is in the 
direction of cooling during the day it effects a retardation of the 
process of cooling during the night, and thus, as I presume, 
while the average for the twenty-four hours is greater than 
theirs, our days are cooler and our nights are warmer than at 
Ithaca." 

Making due allowance for the cooler exposure of the present 
University* Station at Ithaca, which is four hundred feet above 
that referred to by Dr. Wilson, the normals given in the general 
table of this report are in substantial agreement with the above 
statements, which will also hold true of the Central Lake region 
as a whole. 

The Highlands or Plateaus of New York. 
The rate at which the average annual temperature decreases 
with altitude is usually given as 1 degree to 300 feet of elevation, 
the rate being somewhat below this value in winter and above it 
in summer. The rule is subject to considerable local variation, 
however, and it was deemed best to make an approximate deter- 
mination for this State. Owing to the variety of local influences 
which had also to be considered it was found necessary to make 
a trial of various factors of reduction and draw isotherms repre- 
senting the results, accepting those which reduced the effects of 
altitude to a minimum. The rates of decrease in this case are 
0.3 degrees per hundred feet of elevation for the winter and OA 
per hundred feet for the summer, agreeing well with the usual 
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values. For the mountains of Northern New York, however, a 
factor much smaller than 0.3 degrees appears to hold for the 
winter months; but the latter was adhered to throughout in 
constructing the sea-level isotherms of plates 1 and 2. 

The highland districts of Central New York are substantially- 
alike in their temperature conditions, as these are shown by 
observation and also by the character and seasonal development 
of vegetation, and hence only a general account of their climate 
is required. The Adirondack Plateau has some distinctive feat- 
ures needing a separate statement. 

In computing the temperature normals of the eastern and 
western plateaus, it was found that closer comparisons could be 
made between Cooperstown (chosen as the standard of reference) 
and nearly all other stations of the plateaus, than between the 
latter and low level stations of the coast and lake regions. In 
fact, the thirty-eight year normal of Cooperstown may, without 
much error, be taken to represent the temperature of the plateaus 
at the altitude of 1,000 to 1,500 feet throughout the central por- 
tion of the State. The western plateau shows, in winter, a 
slight excess of temperature (about 1 degree) over that of the 
eastern region, which may be attributed in part to the influence 
of the Great Lakes, and in part to the gradual manner in which 
the surface declines toward the north ; Dr. Hann having shown . 
that the prevailing air currents are generally less cooled when 
passing up a gradual incline than when the vertical gradient is large. 

It has already been stated that the thermal influence of Lake 
Erie is distinctly noticeable in the spring and autumn over the 
large tract which slopes toward its surface ; and that a difference 
of about 1 degree is thus brought about between western Wyo- 
ming County and adjacent stations in Allegany County. After 
the freezing of Lake Erie, the coldest region of the plateau 
appears to be the ridge separating the system of the Genesee 
Kiver from that of Lake Erie. Lake Ontario, remaining open 
throughout the year, can not fail to temper somewhat the winter 
climate of the region as a whole. 

It may be noted that Humphrey, in central Cattaraugus 
County, has a higher temperature than might be expected from 
its elevated position and the character of the surrounding coun- 
try. This station belongs to the upper limit of the Ohio Valley, 
and it seems possible that special climatic conditions may thus be 
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introduced here. Southerly winds are found to occur at Humph- 
rey more frequently than at adjacent stations to the northward ; 
but whether these belong to a general system, or are merely local, 
must be decided by further observation. 

The general equality of temperature over the eastern plateau 
is rather remarkable when the extent and irregular surface of the 
region are considered. The sea-level isotherms in the south- 
eastern portion show the influence of the ocean to a small 
degree] but in fact this effect is masked by the high altitude and 
mountainous character of the section, excepting at Minnewaska, 
which overlooks the plains toward the southeast, and is fully 
exposed to air currents from that direction. Middletown, which 
occupies a sheltered position still further southward, may for cli- 
matic purposes be properly classed as a station of the Hudson 
Yalley, to whose influences it is mainly subject. 

The narrow valleys of the highlands are found to vary but 
little in average temperature from the adjacent hills ; while in 
case of the broader depressions more heat is gained during the 
day than is lost at night by the flow of cold air down the slopes. 
Thus the mean temperatures of Binghamton, Waverly, Elmira 
and Addison, in the main branches of the Susquehanna Valley, 
are but little over a degree lower than those of the Central Lake 
region, although the difference is greater in the spring and fall, 
owing to the retarding influences of the lakes. 

No statement can be made here as to the climate of the 
Catskill mountain region, owing to the lack of any adequate data. 

The Adirondack Plateau is subject mainly to the same 
influences which determine the climate of the St. Lawrence 
Yalley, excepting that the central and eastern portions of the 
highlands are not reached by the lake winds. A very broken and 
heavily timbered surface offers great obstructions to the circula- 
tion of air currents, and hence the summer temperature, although 
the lowest in the State, is somewhat higher than would otherwise 
be due to the elevation of the region. 

The normals given in the general table can not be considered 
to be fully established, depending as they do upon a few brief 
series of observation. If even approximately correct, however, 
they represent a true anomaly of temperature during the winter, 
since the average values at some of the mountain stations are 
then higher than those recorded at stations of the St. Lawrence 
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INVERSION OF TEMPERATURE IN NORTHERN NEW YORK, 
DECEMBER 8TH, 1890. 
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Isothermal Lines show the mean daily temperature as reduced to sea level by deductin 
0.3 from the actual temperature for each ioo feet of elevation. Small figures shoi 
actual temperatures. [The mean temperature at Keene Valley was - 6.5 .] 
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Yalley, more than a thousand feet below. In order to investi- 
gate more fully the existence of such a condition, several dates 
were selected when the region was subject to anticyclonic areas 
and their accompanying cold waves. An inversion of tempera- 
ture was found to exist in a considerable number of cases, but 
most decidedly on December 8, 1890. The isotherms of the 
accompanying chart represent the average temperatures for that 
day in northern New York, as reduced to sea level by applying 
the factor 0.3 degrees for each 100 feet of elevation of the 
various stations, the accompanying figures showing the actual 
(unreduced) temperature at each station. Keene Valley, whose 
temperature ( — 6.5 degrees) was the lowest of the series, is 
located at the bottom of a deep mountain valley or gorge in a 
position to receive the downflow of cold surface air from a large 
area in the vicinity. The distribution of temperature at the 
remaining stations, and especially at Canton, Lyon Mountain and 
Plattsburgh, is such as would be due to a rather rapid gain of 
warmth with increased elevation in the mass of the cold wave 
itself. Evidently, no very frequent recurrence of such a condi- 
tion would be required to equalize the average monthly tempera- 
ture of the valleys and highlands. 

So far, then, as present records show, the whole of northern 
New York has substantially the same average winter temperature, 
excepting as certain deep valleys are subject to a local cooling 
through an accumulation of the colder and denser air. In sum- 
mer the warmth of the highlands decreases at about 0.3 degrees 
per hundred feet of elevation above sea level ; and the average 
temperature of the Adirondack region at that season is thus 
reduced to nearly the same value which obtains on the sea coast 
of northern Maine; the days, however, being warmer and the 
nights cooler than in the coast region. 

The New England Green Mountains. — A third highland region 
of the State is that belonging to the system of the Green Moun- 
tains of New England, and extending over the New York border 
in Rensselaer, Columbia and northern Duchess counties. The 
climate here appears to be colder than in the highlands of central 
New York at the same latitude, but no definite statements can 
be made, as observations representing this section are lacking at 
present. Some data which have been obtained upon frosts will 
be found on page 404. 
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Extreme Ranges of Monthly 
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♦January, 1857, was the coldest month on record at Philadelphia and at New Bedford, Mass.j the 
t The coldest July at Philadelphia since 1771. 
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6. 

Annual Mean Tempebatttbes. 
of 10 Years, 1822-1891. 
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59 
67 
62 


63.1 

63.5 

t 64.2 


56 

69,74 

57 


54.5 
54.8 
55.2 


60 
63 
59 


41.9 
42.2 
42.5 


76 
59 
64 


29.4 
31.6 
31.7 


75,80 
69 
68 


16.9 
17.3 
17.8 


76 
54 
45 


42.3 
42.4 
42.5 



78 
77 
84 



67 
56,62 



11.8 
10.8 


8.9 
11.2 


12.5 
15.2 


15.6 
16.6 


12.9 
19.7 


19.1 
20.3 


7.2 
6.0 


10.9 
12.9 


9.9 
12.4 


11.6 
12.9 


15.1 
13.9 


15.3 
15.3 


20.4 
20.3 


5.2 
6.5 



records of these stations extending over the past 150 and 78 years, respectively. 
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Extremis of Montbly and Annual Temperature. 

The accompanying table shows the warmest and coldest months 
and years which have occurred during a long period at four 
representative localities of the State. 

At Fort Columbus, in New York Harbor, the observations of 
the entire series have presumably been made under conditions 
which would not cause discrepancies exceeding a degree in the 
mean values, so that the differences shown may be attributed to 
actual variations of weather. At Rochester the records were 
kept by voluntary observers prior to 1871, and at the Weather 
Bureau station thereafter ; but the normal derived from the two 
series do not differ by so much as 2 degrees for any month, while 
the variation for the year is but 0.3 degrees. There is some 
local variation between the conditions at Potsdam and Gouver- 
neur, and a small percentage of the differences shown in the table 
may be attributed to this fact. The record at Burlington, Vt., 
has been maintained without change of method or exposure of 
instruments for fifty-two years. The thermometers, although 
selected with care, were not standardized, and it seems probable 
that an increase in the mean values for the summer months 
observable during the latter part of the record may be due in 
part to instrumental error. 

In cases where the extreme values did not depart very widely 
from the averages a considerable diversity was found even 
among adjacent stations as to the seasons of greatest heat and 
cold, and the best that could be done under these circumstances 
was to examine several records in each section of the State, 
selecting the dates in which there was substantial agreement 
The values given for these dates are, however, those observed at 
the standard stations of the table, excepting in a few cases where 
these were found to be obviously in error, when the average was 
interpolated from adjacent stations. 

It may be of interest to compare the extreme conditions in the 
vicinity of New York city with the normal temperature of quite 
different climates. 

The warmest January at Fort Columbus =40 degrees. 
The average " at Norfolk, Va.,=40 degrees. 
The " " at Atlanta, Ga., =43 degrees. 
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The average January at Jacksonville, Fla.,=55 degrees. 

The " " 

The " " 

The " " 

The " " 

The <tt&fa** " 

The average " 

The " " 

The " " 

The " " " 

The u " 
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at San Francisco, Oal.,=50 degrees. % 
at Portland, Oregon, =38 degrees, 
at Paris, France, =36 degrees, 
at London, England, =38 degrees, 
at Fort Columbus =20 degrees, 
at Portland Me., =20 degrees, 
at Chicago, 111., =25 degrees, 
at Milwaukee, Wis.,=19 degrees, 
at Spokane Falls, Wash., =20 degrees, 
at Christiana, Norway, =23 degrees, 
at St. Petersbugh, Russia, =16 degrees 
at Fort Columbus=81 degrees or 79 



The " " 

The warmest July 
degrees. 

The average July at Baltimore, Md.,=79 degrees. 

The " " at Jacksonville, Fla.,=83 degrees. 

The " " at St. Louis, Mo., =79 degrees. 

The " " at Alexandria, Egypt, =80 degrees. 

The " " at Madrid, Spain, =76 degrees. 

The " " at Eome, Italy, =77 degrees. 

Notes descriptive of seasons of extreme heat and cold which 
have occurred in the vicinity of New York are given in 
section V. 

Daily Fluctuations of Tempbatube. 

The following average daily amplitudes or ranges of tempera- 
ture are given by Mr. A. McAdie in his work on " Mean Tempe- 
ratures and their Corrections in the United States." 



Table 7. 


Daily Amplitudes of Temperature. 








=3 

1 


t 

t 


1 


< 




1 




< 


1 

1 


I 


! 


1 


Albany 


Degr. 
7.0 


D 8 e % 


Deg. 
8.4 


Deg. 
18.2 


Peg. 
14.2 


Deg. 
18.6 


Deg. 
14.6 


Deg. 
14.4 


Deg. 
14.4 


ft* 


Deg. 
7.1 


Deg. 
5.5 


New York city .... 


6.8 


7.5 


9.5 


11.0 


11.2 


11.5 


11.0 


10.2 


10.0 


9.8 


8.2 


6.7 


Buffalo 


3.8 


4.8 


5.8 


7.9 


9.0 


8.1 


8.0 


10.3 


9.9 


7.3 


6.4 


8.7 


Rochester 


4.4 


5.4 


6.3 


10.0 


11.6 


12.5 


12.0 


11.4 


11.2 


9.5 


6.8 


4.0 







49 



Digitized by 



Google 



386 



Rbpokt of the Dirbotob of the 



At each of the stations, with the exception of Albany, the 
daily amplitude is decreased by proximity to the Great Lakes or 
the ocean ; the effect being most marked at Buffalo, where the 
prevailing winds come from the lake. The large percentage of 
cloudy weather which obtains in the Lake Region also tends to 
reduce the values at both Buffalo and Rochester, while New 
York city is less affected by this cause. The absence of large 
bodies of water near Albany, its position on the lower slopes of 
a broad valley, and a lesser degree of cloudiness than obtains in 
the Lake Region combine to make its range larger than at the 
three remaining stations. 

But one determination of amplitude has been made for this 
State in addition to the above. This is for the station Mohawk, 
situated in the deeper portion of the Mohawk valley, and hence 
representing conditions somewhat different from those at any of 
the Weather ^Bureau stations. The amplitudes, as given by 
Schott, are : 



Jan. 


Feb. 


March. 


April. 


May. 


June. 


July 


Aug 


Sept. 


Oct. 


Nov. 


Dec. 


Deg. 
7.2 


Deg. 
9.8 


Deg 
10.5 


18.7 


Deg. 
10. 1 


Deg. 
18.0 


Deg. 
15.1 


Deg. 
15.8 


Deg. 
14.9 


Deg. 
11.0 


D ^6 


De l 



The cloudiness is at a decided maximum in winter at Mohawk, 
and hence the range does not then differ greatly from that of 
Albany. The larger range which obtains in summer is such as 
would be expected to result from the rapid heating of the quiet 
air of the valley during the day, alternating with a downflow of 
chilled air from the highlands at night. 

As shown by McAdie's tables, the time of the maximum tem- 
perature at th6 Weather Bureau Stations does not vary substan 
tially from 3 p. m. during the year. At Mohawk the maximum 
occurs, by the tables, at 4 p. m, during April, May and June, and 
varies but little from 3 p. m. during the remainder of the year. 
For the State generally, the minimum temperature may be 
expected to occur at about the time of sunrise during the 
summer, and from one to two hours before sunrise in winter. At 
Mohawk, however, the lowest temperature is not reached until 
the time of sunrise in winter, owing to the later hour at which 
the rays of the sun penetrate into the valley. 
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Observations have recently been made within this State 
at a few stations located on hill or mountain tops, whose results 
as regards daily amplitude of temperature it would be of interest 
to compare with the foregoing. The records do not, however, 
much exceed a year in length, and hence can not give even 
approximately correct values of daily variations. The mecm, 
daily rwnges are given herewith (page 888) for three of these 
stations, in connection with the values for the same months at 
points in adjacent valleys. These ranges are not, like the 
above, freed from the effects of unperiodic variations from day 
to day, and hence are much in excess of the true amplitudes, 
the excess, however, being approximately the same for the sta- 
tions of each pair. 
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The effect of the elevated position and open exposure of the 
hill tops in decreasing the daily range is here apparent. 

For comparison- with the above the following mean daily 
ranges at stations of the National Service are given, the means 
embracing the five year period, 18S1-1885. 



STATIONS. 


1 


i 


1 


1 


i 


1 

►■9 




! 


1 

i 


1 


1 
I 


1 
l 


Albany 

Block Island 


15.8 
18.9 


16.1 

12.8 


18.9 
11.9 


16.8 
11.8 


17.5 
11.2 


17.9 
11.7 


16.7 
11.5 


16.7 
10.1 


16.8 
10.1 


16.2 
11.0 


18.1 
11.8 


12.9 
12.4 



It will be seen that at Block Island the mean daily range 
owes its principal component to the irregular temperature 
changes which takes place from day to day, since the range is at 
its maximum during the months of greatest temperature varia- 
bility, when, on the other hand, the small amplitude proper is at 
its minimum. 

The fact that the instrument shelters at National Weather 
Bureau stations are located at a considerable distance from the 
ground (the average height in this State being over 100 feet) 
may in part explain the lesser range at these stations as com- 
pared with some of the values obtained by the State Bureau. 

Valley Winds and Inversions of Tempbbatcre. 

During clear nights, both in winter and summer, the ground 
loses heat rapidly by radiation, and the air in contact with it, 
becoming cool and dense, flows down the slopes towards the 
lower levels of the valleys. In central Europe this phenomenon 
appears to be most noticeoble in winter, being greatly strength- 
ened by the intense anticy clonic conditions which often occur 
during that season ; while in New York the rapid radiation 
which is necessary to the process is usually checked by clouded 
skies during the colder part of the year. 

At Ithaca, in the Central Lake Region, the night wind usually 
commences from one to two hours after sunset, blowing from the 
south down the channels of the two principal streams flowing 
into Cayuga Lake. At first a light breeze, it increases in force 
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during the night, and attains a maximum velocity probably 
not less than eight miles per hour. The current in the 
main valley at the head of the lake ( as observed by means of 
small balloons ) is from 50 to LOO feet in depth before midnight, 
and no doubt becomes greater before morning. This volume of 
cold air gradually increases until sufficient to overcome the heat- 
ing effect of tbe lake waters, reaching the northern extremity of 
the valley toward morning. 

The essential features of the night wind, as thus outlined, are 
common to all highland districts, although the contour of the land 
surfaces near Ithaca ( and also the presence of the lake ) give it 
rather unusual strength. As an additional instance, the case of 
Utica may be mentioned ; the phenomenon being there more 
marked than would at Jirst be expected from the character of the 
surrounding country. The relief map accompanying this report 
shows the valley to open both eastward and westward from 
Utica ; the highlands, however, rising mainly towards the north- 
east and southeast of the city. The following observations upon 
the winds during the winters and summers of two years were 
found in the report of the Board of Eegents (second series). 



DIRECTION OF SEASONAL WINDS. 


Hours and Number of 
Observations. 


6 am. 


2 p.m. 


10 P. M. 


In summer: 








Number of observations of easterly winds 


116 


44 


47 


Number of observations of westerly winds 


93 


160 


59 


In winter: 








Number of observations of easterly winds 


97 


93 


77 


Number of observations of westerly winds 


81 


127 108 



The prevailing westerly winds at midday, while mainly due to 
the general atmospheric circulation, must be considerably 
strengthened by the updraught of air on the heated hill slopes. 
At night, when the motion of the upper currents is no longer 
imparted to the surface air by convectional action, the downflow 
from the hills proceeds unchecked; but, owing to the distance 
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of the city from the highlands, the easterly wind does not 
become fully established there until after the evening observa- 
tion and is much more apparent in the early morning. The 
large percentage of cloudiness in winter evidently tends to 
decrease the frequency of easterly winds at that season. 

The valley winds have a considerable climatic importance? 
since they bring a cool and refreshing air at night which is not 
felt on the plains or upper hill slopes. Also, in the autumn and 
winter the same condition gives earlier frosts and lower nocturnal 
temperatures in the valleys than obtain on the hills or plains, as 
long as the skies remain clear. 

The following temperature readings were obtained at hill and 
valley stations of Central New York during the clear weather 
accompanying anticy clonic conditions in January and February, 
1892: 





1 


Tbmpsbatdbb (Fahrenheit) 


LOCATION. 


JANUARY 9. 


JANUARY 10. 


JANUARY 20. 


JANUARY 21. 


FEBRUARY 6. 




a 


4 

—8 


A 

17 
27 


a 

17 
17 


a 
a 


t 
1 

25 

83 


i 

SB 

11 
6 


a 
s 

^24 

-28 


1 
& 

85 
84 


8 

21 
21 


-10 

—17 


& 

« 


a 


£ 


I 


Oxford (Hill) 

Brookfleld (Val.) . 


Feet. 
1,860 

1,850 


21 
24 


— 8 
-16 


81 
88 


22 
80 


— 8 

—16 


»5 
46 



Note —The rapid rise of the general surface of the eastern plateau bring* the valley bottom 
at Brookfleld above the level of Oxford. The distance between the stations is about thirty 
miles. 

The inversion of temperature which occurred in Northern 
New York on December 8th, 1891, has already been described 
(page 53). In that case there was apparently a cold stratum of 
surface air and' a slight increase of temperature with vertical 
height within the mass of the anticyclone itself. Such a condi- 
tion must be less likely to occur south of Lake Ontario, as the 
surface air for the time being loses its intense cold in passing 
over the water. 
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TABLE 9. — Records of Maximum 





Atlantic Coast. 


Hudson Valley. 


Eastern 
Plateau. 


Central 
Lakes. 


Westbrh 
Plateau. 


YEAR. 


Fort 
Colum- 
bus. 


Central 
Park, 
New 
York. 


New 
York 
City. 


Baneall 
or Hon- 
eymead 
Brook. 


Albany. 


Pom- 
pey. 


Hamil- 
ton.* 


Ithaca. 


Hum- 
phrey. 


1830 




d 


i 


3 


K 

* 


a 

3 




a 

3 


93 
90 
94 
89 
98 
93 
91 
96 
92 
97 
94 
91 
91 
96 
89 
93 


d 

3 

-5 

-14 
—14 

— 6 

— 8 

— 6 
-12 
-18 
-2 
-10 
-12 
-10 
-11 
-10 
-8 
—23 
—16 
-12 

— 6 
-12 
-23 
-12 

— 5 
—14 
-12 
-11 
-11 
-6 
—15 
-10 
-10 
-9 

~ 2 
—11 
-15 
-9 
—19 
-3 


03 

* 


d* 
3 


8 


d 

3 


a 


3 


* 


i 


1821 


































1832 


100 
91 
96 

104 
97 
96 
99 
95 
98 
89 
97 
94 
94 
89 
89 
86 
94 
86 
90 
92 
85 
93 
92 
99 
95 
94 
91 
94 
94 
98 
93 
98 
93 
92 
95 
91 
93 
92 
91 
92 
91 
93 
99 
91 


—i 

3 
2 

—3 

-1 

9 
7 
5 
8 
1 
8 
6 

—1 

10 
13 
6 
2 
9 
16 
9 
3 
6 
5 
12 
8 

9 
4 

-2 
9 
5 

-6 

-6 

-5 
8 

-8 


-7 
9 
3 
4 
8 
-12 
5 

-1 
8 
10 

-8 

3 
-2 

Hfi" 
5 
9 
7 

-2 

-5 
3 

—8 
3 

-8 


—8 
5 

1 
8 
10 






























1828 






























1824 






























1825 






























1826 














90 
90 
90 
88 
90 
85 
87 
84 


—18 
-14 

— 1 
-11 
-11 

— 5 
-16 

— 9 














1827 














98 
95 
93 
95 
96 


-20 
-20 
-20 
-20 
—23 


96 
96 


-2 

8 






1828 


















1829 


















1880 














96 


- 1 






1881 


















1882 






















1888 














94 
93 
92 
94 


-24 
-14 
-34 

—28 


98 


-4 






1884 


















1885 














85 
87 
86 
91 
89 
89 
90 
89 
88 


-18 
-16 
-10 
-12 
-18 
-18 
-5 
-9 
- 8 


98 
94 
92 
95 
91 
98 


-12 
-18 
-10 
-8 
-12 
-14 






1886 
















1887 














90 
96 
92 
96 
96 
91 
93 
86 
97 
97 
90 
93 
93 
91 
90 
93 
91 
94 
94 
96 
92 
96 






1838 






















1839 














90 


-25 






1840 


















1841 






















1842 














88 
96 
90 
92 
93 
92 
93 
9-1 


—16 
—15 
—15 
—13 
-16 
-12 
-21 
-18 


90 
94 
94 
97 
97 
99 
94 


2 
-6 
- 1 
-4 
-7 
-7 
-4 






1843 
















1844 


















1845 


















1846 






















1847 






















1848 






















1849 










1850 


























1851 






























1852 






















95 


— 1 






1858 . - 


















1854 






























1855 






























1856 






























1857 






























1858 






























1859 






























I860 














85 


—14 


















1861 






























1862 


































1863 


































1864 


































1865 


































1866 


































1867 


89 
92 
92 
96 
87 

97 
95 
98 
92 
102 
97 
98 
97 
95 
95 
95 
90 
92 
95 
90 
95 
94 
91 
91 
97 

"IT 


































1868 


A. 

94 
94 
92 

95 
94 
98 
93 
98 
92 
94 
98 
96 
101 
93 
95 
91 
99 
94 
96 
96 
91 
98 
98 

"IT 

101 


A. 

6 
9 

-2 

3 

-1 

3 

-3 

3 

10 

7 

—4 

-6 

-8 

-6 

—1 

-8 

-2 

-4 

4 



3 

7 

9 

1 






























1869 






























1870 


A. 

91 

94 
94 
93 
95 
99 
93 
94 
94 
94 
100 
93 
90 
92 
% 
90 
94 
96 
90 
95 
94 


A. 

—1 

2 

—4 

4 

-6 

-2 

6 

9 

-8 

—6 

1 

4 
1 

-2 
6 
2 
2 
6 
9 

1 


























1871 


























1872 


























1878 






A. 
92 

90 
93 
92 
92 
91 
92 
92 
92 
94 
92 
97 
97 
95 
92 
92 
93 
95 

I98~ 


A. 
-16 
-18 

- 5 

-18 

- 8 
-10 
-10 
-14 

- 8 
-16 
-10 
-11 
-15 
-10 
-5 
-4 

- 5 

511 


















1874 


















1875 






















1876 . .. .. 






















1877 






















1878 














A. 
93 
94 
96 
44 
91 
93 
96 
96 
95 
96 
92 
95 
92 

1-94 


A. 

— 8 
-12 
-10 
-15 
-8 
-20 
-13 
—11 
-12 
-15 
-12 
-3 
-2 






1879 
















1880 








1881 






i 


1882 


















1883 














88 
90 




1884 


95 
91 
97 
98 
96 
92 
92 
92 


-18 

—19 
-8 
-18 
—14 
-4 
-7 











-15 


1885 


«* : -24 


1886 


90 
95 
90 
87 


-14 


1887 










-5 


1888 










-11 


1889 










-16 


1890 










92 -4 












92 
90 
95 


-1 




~8S~ 


-11 


93 


-20 




B 


94 


94 


-10 


+11 
"420 


-11 


imes . . 


104 


-12 


-6 


100 


-6 


97 


—19 


§98 


918 


91 


-18 


96 


—34 


-$ 



the town of Hamilton, Madison Co.. to be distinguished from the station Hamilton College of 
remes derived from second series, 1360-1873. i Means and extremes derived from sssoad 

ng were obtained from self -registering instruments, and under standard condition*. B toe 
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and Minimum Temperatures. 



Great Lakes. 


St. Lawrence 
Valley. 


Champlain 
Valley. 


Erie, Pa. 


Buffalo. 


Roch- 
ester. 


Oswego. 


Pierre- 

pont 

Manor. 


Madison 
Barracks. 


Gouver- 
neur. 


Pots- 
dam. 


Pitts- 
burgh 
Barracks. 


Burling- 
ton, Ver- 
mont. 




I 


M 

3 


a 
n 


a 


a 


M 
08 


S 


9 

8 


d 

s 


9 


d 
3 


H 


d 


i 


d 


08 


d 

3 


9 


d 

i 








































































































































































. 














































































































































95 

89 
90 
98 
89 
85 
93 
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90 
86 
96 
94 
94 
89 
91 
90 
85 
94 
94 
95 
92 
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—23 
-27 
-20 
-29 
-27 
-22 
-30 
-28 
-28 
-24 
-17 
-34 
—16 
-20 
-12 
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-18 
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-2 
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-8 
-4 
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-8 
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93 
86 
93 
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100 
95 
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-30 
-26 
-40 
-27 
-24 
-23 
—28 
-30 
-82 
-22 
-38 


























































100 
91 

85 
89 
87 
92 

"98' 
90 
98 
94 


-24 

-16 
-16 
-14 
-18 
—16 
-14 
-14 
-17 
-20 
-14 


94 
89 
90 
95 
82 
86 
87 
88 
90 
88 
87 

92 
96 
86 
90 
90 

90 
85 
91 
87 
91 
87 
94 
89 
89 
90 
94 
89 
93 
88 
90 
93 
87 
89 
91 
94 

90 


—16 






















—11 
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—12 






















—22 
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96 


—25 
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90 

83 

87 


B. 
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-21 
-24 


88 

91 
86 


-20 
-27 

-28 

-40 

-30 

-28 




















90 
A. 
92 
90 
94 
98 
98 
89 
100 
94 
93 
97 
92 
98 
93 
90 
89 
90 
89 
90 
93 
90 


—19 

— 8 

-12 
A. 
-11 
-4 
-2 
-14 
-2 

— 9 

— 3 
-7 



— 8 
—18 
-6 
-18 
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92 
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-18 
-44 

--86 
-25 
-34 
-85 
-25 
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A. 

90 

87 
85 
88 

92 
89 
85 
91 
85 
84 
88 
87 
87 
94 
86 
89 
89 


A. 

— 1 

2 

-13 



8 
-2 

- 9 

-7 

— 5 
-6 
—14 
-18 
-12 
-2 

- 8 
-10 
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A. 

94 

96 
94 
92 
90 
94 
91 
92 
98 
88 
84 
92 
95 
91 
91 
95 
92 
95 
94 


A. 

— 3 
-12 

— 5 
-12 

— 1 

— 4 


— 4 

— 8 
-2 
-7 
-6 
-10 
-11 
-6 
-5 
-8 
-9 

— 6 
6 
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A. 
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-16 

-4 
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9 
—11 
—11 
-11 
-2 
-7 
-10 
-12 
-11 

— 4 

— 8 
—10 
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91 
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93 
92 
94 
88 
90 
90 
90 
87 
94 
91 
92 
100 
92 


-26 
-30 
-30 
-41 
-8 
—18 
-29 
-30 
-82 
-36 
—19 
-26 
-19 
-11 

-23 

—46 
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89 
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90 
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90 


-17 
-10 
-10 
— 5 
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II -7 

11-18 
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94 


















—19 


88 


















—28 


89 


















—18 


94 


















—12 


89 


















— 5 




92 

97 


-20 
-32 


*90 
*95 


*^27 


~91 


-23 
-34 


92 
100 


-17 
-24 




90 


-5 


88 
94 




1192 
~»96 


16 
1112 


193 

moo 


92 
100 


-17 


94 


—16 


—14 


t-40 


96 


96 


-82 



the general tables. + Means and extremes derived from second series, 1879-1891. 

series. 1874-1891. R Means and extremes derived from second series, 1872-1891. 

ords from self -registering instruments. 
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Maximum and Minimum Temperature. 

Table 9 presents the statistics of temperature during long 
periods at several points representing the prominent climatic 
region of New York, and also exhibits the highest and lowest 
values which have been recorded in the State. 

The accuracy of the maximum temperatures (excepting as 
marked with the reference A) can not be vouched for, especially 
as regards the records kept prior to the establishment of Signal 
Service standards and methods in 1870. Maxima of 100 degrees 
or more within this State are to be accepted with caution. Even 
in cases where the values appear to be systematically too high, 
however, they may give relative results of value when compared 
with others of the same series. 

While a slight defect in the exposure of the thermometer may 
cause too high a maximum reading, the minimum reading is not 
likely to be too low excepting as the result of defects in the scale 
of the instrument ; and hence the minimum values given in the 
table are subject to less error than the maxima. The lowest 
value (-46 degrees) does not appear improbably, in view of the 
minimum of -35 degrees obtained under standard conditions in 
1889. Mercury is several times reported to have been frozen at 
points not usually so subject to extreme cold as the station in 
question. (See page 436.) The lowest temperatures in New York 
have thus far been obtained near the upper limit of the St. Law- 
rence valley, between the north eastern shore of Lake Ontario 
and the Adirondack highlands. 

In table 10 will be found the maxima and minima observed at 
a large number of stations provided with the standard thermom- 
eters of the National and State Weather 4 Bureaus. Although 
the observations extend over only four years, the results are 
valuable for purposes of comparison. The maxima in a few 
cases appear to be affected by an imperfect exposure of the 
thermometers. 
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An unbroken record of temperature has been kept at Coopers- 
town, N. Y., since 1842 ; a standard thermometer favorably 
exposed being used after 1853. Mr. G. Pomeroy Keese, the 
observer, gives, as the highest temperature of the entire period, 
96 degrees on July 3, 1868, and as the lowest, -30 degrees on 
February 7, 1855, and January 24, 1857. 

Vabi ability of Tempebatube. 

This important climatic element may be measured by the aver- 
age difference which obtains between the mean temperature of 
successive days, a method which eliminates the nearly constant 
diurnal variation. General A. "W. Greely gives in " American 
Weather" the values thus derived for representative stations in 
New York and other States during January, the month which 
in most cases has the maximum variability : 

• 
Table 11. Variability of Tempebatube. 

For the Great Lake Kegion the mean variability in January is 
7.4 degrees. 

For the eastern central section the mean variability in January 
is 7.6 degrees. 

For the Atlantic coast region the mean variability in January 
is 6.5 degrees. 

During the same month the variability on the coast of Cali- 
fornia is 2 degrees; on the south Atlantic and Gulf coasts 6 
degrees ; in the central states of the Mississippi valley from 8 
degrees to 9 degrees; and in the region of the upper Missouri 
valley from 9 degrees to 10 degrees. The greatest variability 
which has been found within the United States is 11 degrees at 
Portland, Me. 

The following table exhibits the variability of temperature in 
various parts of the State in a somewhat different manner from 
the above : 
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Table 12. Differences Beiween the Mean Tempebai tires of 
Consecutive Days fob an Avebage Winter Month. 



STATION AND SECTION OF STATE. 



Canton (St. Lawrence Valley) 

Hess Roads ( Great Lakes ) 

Honeymead Brook (Lower Hudson Valley). 
Setauket ( Long Island) 



Degrees Difference Between Consecutive Days. 



Degrees. 
5-10 



Degrees. 
10-16 



Degrees. 
16-30 



Degrees. 
20-85 



Degrees. 
Over 85 



Number of times of occurrence per month. 



7.0 


6.0 


4.0 


8.0 


11.0 


5.0 


8.5 


0.5 


8.0 


4.5 


8.5 


1.5 


10.0 


6.0 


8.0 


0.5 



8.5 


0.8 



These values are derived from a total of nine winter months 
observations at each station. A longer series might be expected 
to modify the averages somewhat, while changing the relative 
values but little. The mean values wqre, in each case, computed 
from tri-daily observations. 

The most obvious feature shown here is the excess of large 
ranges in the St. Lawrence valley as compared with the 
remainder of the State. The tempering effect of the Great Lakes 
is lacking in that region ; and moreover, there appears to be a 
general increase of variability in the direction of the Eastern 
Canadian Provinces. 

A graphic representation of the variability of temperature in 
New York will be found in plate 1. 
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TABLE 14. 
Datbs of Fbosts as given in Regents Bbpobts. 



STATION. 


County. 




First Killing Frost or Autumn. 


Average date. 


Earliest date. 


Latest date. 


Western Plateau. 
Dale or M iddlebury . . . 
Prattsburg 


Wyoming 

Steuben 

Orange ,.. 

Orange, v 

Otsego 

Otsego 

Chenango 

Madison 

Madison 

Onondaga 

Onondaga 

Cortland 

Fulton 

Herkimer 

Lewis 


17 
10 

9 

8 
13 
12 
16 
19 
16 
15 
15 
17 

18 
18 
17 

15 
24 
24 

9 
19 

15 
15 

14 
17 
16 
19 

I 

U 

22 
12 

20 
18 
17 
16 


September 23 
beptember 26 

October 4 
September 24 
September 22 
September 17 
September 15 
September 13 
September 11 
September 20 
September 21 
September 29 

September 18 
September 13 
September 16 

October 20 
October 4 
September 29 
September 28 
September 19 

October 9 
September 28 
October 1 
October 6 
September 22 
October 9 
September 27 
September 21 
September 17 

September 7 
September 16 

September 80 
September 26 
September 25 
September 29 


August 27 
September 9 

September 2 
August 30 
August 3 
August 20 
September 3 
August 3 
August 2 
September 8 
September 6 
August 8 

September 2 
August 28 


October 15 
Oetober 16 


Eastern Plateau. 
Goshen 


October 12 


Montgomery 


November 2 


Hartwick 


October 2t 


Cherry Valley. 


October 7 


Oxford 


September 30 


Cazenovia 


October 3 


Hamilton 


October 13 


Pompey 


October is 


Onondaga 


October 19 


Homer 


October 16 


Northern Plateau. 
Johnstown 


October 12 


Fairfield. 


October 12 


Lowviile « 




Coast Region. 

East Hampton 

Flatbush 


Suffolk 

Kings 


September 28 
September 13 
September 2 
August 8 
August 3 

September 28 
September 9 
September 10 
September 10 
September 1 
September 9 
August 24 
September 8 
September 12 

August 4 
August 24 

August 4 
September 11 
August 3 
August 28 


November 27 
October 26 


Jamaica 


Queens 

Westchester . . 
Westchester . . 

Orange 

Ulster 


October 21 


Mt. Pleasant 


November 3 


North Salem 


October 1 1 


Hudson Valley 
Ne wburgh. . . . , 


October 23 


Kingston 


October 17 


Poughkeepsie 


Dutchess 

Columbia 

Columbia ..... 

Albany 

Washington... 
Washington. . . 
Washington... 

St. Lawrence . 
St. Lawrence . 

Cayuga 

Monroe „ 

Niagara 

Chautauqua. . . 


October 16 


Hudson 


October 20 


Kinderhook 


October 9 


Albany 


October 28 


Cambridge 


October 13 


Salem 


October 1 


Granville 


October 26 


St. Lawrence Valley. 
Potsdam 


October 7 


Gouverneur 


October 1 


Or eat Lakes. 
Auburn 


October lc8 


Rochester 


October . 24 


Lewiston 


October 1 1 


Fredonia 


October 25 



Frosts. 

Table 13 exhibits the average and extreme dates of the last 
killing frost of spring and the first of autumn at nine places in 
New York and at Erie, Pa. The date for Palermo,* Humphrey 
and North Hammond were furnished by Messrs. E. B. Bartlett, 

* It may be noted that dates given for Palermo, in the U. S. Weather Review for 1888 are 
those of the first light frost of autumn. The error is here corrected by means of a second series 
of observations kindly forwarded by Mr. Bartlett. 
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C. E. Whitney and C. A. Wooster, and for the remaining locali- 
ties were derived from the reports of the Signal Service. Some 
data hitherto published have not been included in the table, 
owing to uncertainty as to the severity of the frosts reported. 

The dates of table 14 have been computed from the observa- 
tions of frosts which were obtained under the first portion of 
the New York Kegents' system (1826-1850). No information 
could be obtained by the writer as to the severity of the frosts 
reported ; but, from the evidence of the records themselves, it 
appears probable that both light and killing frosts were 
included in many cases. The results have a value, however, in 
fixing the earliest average date on which killing frosts may have 
occurred during the periods which they represent. 

Efforts to obtain records of frosts from numerous additional 
points in the State were mainly unsuccessful; but several of the 
persons applied to kindly forwarded general information which 
may properly be included here. 

The Hudson Valley. — Dr. James Hyatt of Honeymead Brook, 
central Duchess County, states that " injurious cold waves and 
late spring frosts likely to damage fruits and crops are those 
which for the most part, in this locality, come in May. In April 
a cold wave or frost is not liable to do so serious injury. June 
frosts are extremely rare and August frosts perhaps equally so. 
In 1816 there were frosts every month in the year. The crops of 
Indian corn were all destroyed, and seed for the next year's plant- 
ing had to be brought from a great distance. * * * Serious 
damage here is unlikely before September 15th, while after 
October 1st frosts are generally harmless since the crops are 
secured before that date. During the past nine years we have 
had several injurious or killing spring frosts, but no autumnal 
ones of a disastrous nature." It is stated that a very unusually 
late and injurious spring frost occurred on May 30th, 1884. 

Mr. H. C. Townsend of Wappingers Falls, Duchess County, 
furnishes a list of killing frosts during seven years, 1886-1892. 
The average date of the last killing frost of spring was May 
9th, the earliest date being April 30th and the latest May 20th- 
The average date of the first killing frost of autumn was October 
12th, being three days earlier than at Palermo for the same 
51 
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period. The earliest date of the record is September 7th and 
the latest October 25th. These frosts were observed in the val- 
ley of Wappingers Creek and are probably earlier than the 
average of the region. 

Immediate proximity to the river moderates the severity of 
frosts considerably, according to the observations of Mr. H. A. 
Stone of Eondout. 

The Central Lake Region. 

In the absence of adequate observations upon frosts the follow- 
ing dates of beginning and ending of freezing weather at Ithaca 
may be found useful. During the past fourteen years the last 
freezing temperature (32 degrees) of spring has, on an average, 
occurred on May 6th, the earliest date for the period being April 
9th and the latest May 29th. The average date of first freezing 
temperature in autumn was October 10th; the earliest occur- 
rance being September 26th, while in one case 32 degrees was not 
recorded until October 31st. Temperatures of 32 degrees in Octo- 
ber or even the later part of September are not likely to be 
injurious to crops then exposed, while considerably higher air 
temperatures in May do not preclude the possibility of great 
refrigeration and disastrous frost near the surface of the ground 
or in valley bottoms. Dr. J. Hyatt, previously quoted, notes 
cases in which injurious frosts -occurred late in May while the 
temperature registered 40 and 41 degrees at a point 12 to 20 feet 
above the general level. 

Data from the grape region of Keuka Lake were furnished by 
Mr. H. O. Fairchild. From 1880 to 1892 May frosts damaged 
grapes somewhat in four cases, in three of which the injury was 
confined mainly to the valleys. The earliest instance of a killing 
autumnal frost was on September 22nd, and in three years some 
damage was sustained on October 11th and 12th. The only case 
of October frost in addition to these occurred on the 27th. Mr. 
Fairchild states that a temperature of 28 , degrees is usually 
injurious only to the foliage of grape vines. 

The Great Lake Region is very fairly represented in table 13 
by five stations well distributed over the region. It will be seen 
that the conditions &re here very favorable as regards the occur- 
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rence of frost, and especially so in the section of the Chautauqua 
grape belt represented approximately by the record of Erie, Pa. 
The following information concerning this region is given by 
Mr. S. S. Crissey of Fredonia. 

" The first killing frost of autumn for the past twenty-five years 
has not occurred until the last week in October or after October 
25th. The one notable exception- was the autumn of 1891, when 
it occurred on October 12th. In several years it has not occurred 
until in November. I now speak of a frost ox freeze of sufficient 
severity to injure ripe grapes exposed on the vines. I have had 
a Concord vineyard in bearing since 1869, and have never (until 
last year) had a pound injured in autumn." 

"As to the danger from spring frosts : The vine begins to leaf 
out here May 10th, and we rarely have a severe frost after that 
time. I have never suffered in my locality, which has a high 
airy exposure ; but some vineyards unfavorably located were 
injured in 1889 and 1891 by frosts about May 17th. Where 
lands lie facing the lake or with a northern slope they rarely, or 
almost never, suffer from frosts after May 15th. Of course, 
frosts before May J 0th would do no injury." * * * 

" The mo3t serious injury to vineyards in this section during 
the past twenty five years occurred in two cases when winter 
came on with the ground in unusually dry condition, giving a 
* dry freeze.' * * * To guard against this condition, which 
occurs about one year in ten, vineyardists in the dryer localities 
have abandoned fall plowing of their ground." 

Mr. J. Kyckman of Brockton furnishes statements substan- 
tially similar to the above, addin that the total extent of grape 
vineyards in the Chautauqua belt is now about 30,000 acres. 

The Central Plateau, — The early dates of frosts at Coopers- 
town and Humphrey, as compared with those of other stations 
of the table, are explained by the high elevation of the general 
land surface in their vicinity, which is also intersected by deep 
valleys very favorable to the occurrence of low nocturnal tem- 
peratures, and hence the dates at these stations may be considered 
to represent nearly, or quite, the earliest occurrence of frost in 
the central plateau region. Waverly, on the other hand, is situ- 
ated in a very broad depression where, as has aready been seen, 
the effect of nocturnal cooling is much less marked. 
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Mr. A. K. Harrison of New Lebanon, in N. E. Columbia County, 
states: "We often have frosts in August, and a few years ago (in 
1889 or 1890) there was frost during every month excepting 
July." The data furnished, although not sufficient to establish a 
an average, makes it apparent that frosts occur earlier in the 
eastern highlands than in the main, portion of the Central 
Plateau. 

Northern New York. — In commenting on the dates of autumnal 
frosts at North Hammond, in the St. Lawrence valley, Mr. C. A 
Wooster states that their late occurrence (as given in the table), 
is in part due to close proximity to the St. Lawrence Kiver, two 
miles wide at that point, as well as to several other local condi- 
tions. At Hammond, six miles from the river, frosts occur some- 
what earlier. 

So far as can be learned, frosts occur in the southern portion 
of the Adirondack region proper about three weeks earlier than 
in the Mohawk valley. Mr. C. A. McCoy of Sageville, who fur 
nished this estimate as the result of many years of observation, 
places the average date of the last killing frosts of spring 
between May 25th and Jane 5th, and that of the first of autumn 
between September 1st and 15th. 

In the mountainous section of the northeastern Adirondacks 
the last frost of spring occurs near the close of May and the 
first of autumn about September 20th, as stated by Mr. J. H. 
Bailey of Keene Valley, Essex Countj. 
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Periods of Navigation in Lakes, Rivers and Canals. 

TABLE No. 16. 

Dates of Opening and Closing of Navigation in the Hudson 

Ri/ver at Albany. 

[Dates from 1646 to 1888 were obtained from the "Climate of New Jersey/ 1 by J. C. Smock. 
The records from 1888 to 1892 were furnished by the State Engineer, Albany.] 





• 






lh 










*J 


YEARS. 


River open. 


River closed. 


n 


YEARS. 


River open. 


River closed. 


U © 

*2L 




















r 


1648 




November 25 


.... 


1841 

1842 


March 
February 


24 
4 


December 19 
November 29 


270 


1875-6.... 


February 


26 


298 


1786 


March 


23 




.... 


1848 


April 


13 


December 9 


240 


1789 






Feb. 8(1790) 


,, , , 


1844 


March 


14 


December 11 


272 


17M 


March 


27 


December 8 


256 


1845 


February 


24 


December 4 


283 


1791 


March 


17 


December 8 


266 


1846 


March 


15 


December 15 


275 


1792 






December 12 
December 26 


295 


1847 

1848 


April 
March 


6 
22 


December 24 
December 27 


262 


1793 


March 


6 


280 


179* 


March 


17 


Jan. 12 (1795) 


801 


1849 


March 


19 


December 25 


281 


1795 






Jan. 28 (1796) 
November 28 
November 26 


•••• 


1850 

1851 

1852 


March 

February 

March 


9 
25 

28 


December 17 
December 13 
December 22 


288 


1798 




291 


K07 .... 






269 


1798 






November 28 
Jan. 6(1800) 
Jan. 8(1801) 
Feb. 8 080*) 


'840 


1858 

1854 

1855 

1856 


March 
March 
March 
April 


21 
17 
20 
10 


December 21 
December 8 
December 20 
December 16 


275 


1799 




266 


1800 




275 


1801 


February 


28 


250 


1808 






December 16 
Jan. 12 (1804) 
December 18 


'251 


1857 

1858 

J859 


February 

March 

March 


2? 
20 

18 


December 27 
December 18 
December 10 


308 


1803 




278 


1804 


April 


6 


272 


1806 






Jan. 9(1806) 


.... 


1860 


March 


6 


December 14 


283 


1S06 


February 


20 


December 11 


294 


1881 


March 


5 


December 23 


268 


1807 


April 


8 


Jan. 4(1808) 


271 


1862 


April * 


4 


December 19 


259 


1808 


March 


10 


December 9 


274 


1863 


April 


8 


December 11 


252 


1»09 






Jan. 19 (1810; 


.... 


1864 


March 


11 


December 12 


276 


1810 






December 14 


• • •• 


1865 


March 


22 


December 10 


269 


1811 






December 20 
December 21 
December 22 


*286 


1866 

1867 

1868 


March 
March 
March 


20 
26 
24 


December 15 
December 8 
December 5 


270 


1812 




257 


1813 


March 


12 


256 


1814 






December 10 


.,.,' 


1869 


April 

March 

March 


5 


December 9 


248 


1815 






December 2 
December 16 


.... 


1870 

1871 


81 
12 


December 17 
November 29 


261 


1818 






262 


1817 






December 7 
December 14 


*264 


1872 

1873 


April 
April 


7 
16 


December 9 
November 22 


246 


1818 


March 


25 


220 


1819 


April 


8 


December 13 


254 


1874 


March 


19 


December 12 


266 


1820 


March 


25 


November 18 


2)8 


1875 


April 


18 


November 29 


230 


1821 


March 


15 


December 18 


278 


1876 


April 


1 


December 2 


245 


1822 


March 


15 


December 24 


284 


1877 


March 


80 


December 31 


276 


1828 




24 


December 16 


267 


1878 


March 


14 


December 20 


281 


1824 


March 


8 


Jan. 5 (1825 


808 


1879 


April 
March 


4 


December 20 


260 


1825 


March 


6 


December 13 


282 


1880 


5 


November 25 


265 


1826 


February 


26 


December 24 


801 


1831 


March 


21 


Jan. 2(1882) 


287 


1827 


March 


20 


December 25 


208 


1882 


March 


8 


December 4 


272 


1828 


February 


8 


December 28 


819 


1888 


March 


29 


December 15 


261 


1829 




1 


Jan. 11 (1880) 


285 


1884 


March 


25 


December 19 


269 


1830 


March 


15 


December 23 


283 


1885 


April 


7 


December 18 


250 


183J 


March 


15 


December 5 


265 


1886 


March 


80 


December 8 


248 


1882 


March 


25 


December 21 


271 


1887 


April 


9 


December 20 


255 


1838 


March 


21 


December 18 


267 


1888 


April 


5 




...» 


1834 


February 


21 


December 15 


297 


1889 


March 


19 


Not closed. . . 


286 


1885 




25 


November 80 


250 


1890 


Entire winter 


December 3 


837 


1836 


April 


4 


December 7 


247 


1891 


March 


22 


December 4 


277 


1837 


March 
March 


28 
19 


December 18 
November 25 


260 
251 


1892 


March 


81 






1838 







1839 


March 


21 


December 18 


272 


Averages 


March 


20 


December 16 


271 


1840 


February 


21 


December 5 


288 













None.— The Report of the New York Regents (1850-1863) gives a record of dates of closing of 
navigation at Hudson city during 54 yean, 1817-70. The average date of closing computed 
from the series is December 18th. 
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Rkpobt of the Dibeotob of the 




. TABLE No. 16. 

Date of freezing over of Lake Champlain at its widest part, 
opposite the city of Burlmgton> Vermont / also, date of open- 
ing of the lake, with duration of ioe each year from 1816 to 
1892. 

[ From memoranda kept by John Johnson, Joseph D. Allen and Charles E. Allen of Burlington, 
Vt. (Width of lake at point of observation is ten miles.) ] 



YEAR. 



Broad lake 
closed. 



Broad lake 
open. 



YEAR. 



Broad lake 
closed. 



Broad lake 
open. 



U 






1816 

1817 

1818 

1819 

1880 ^ 

1831 



1838. 
1884. 



1886.. 

1827.. 
1888.. 
1889.. 
1880.. 
1831.. 
18*2.. 
1888.. 
1884.. 
1885.. 
1836.. 
1887.. 
1838.. 
1839.. 
1840.. 
1841.. 
1842.. 
1843.. 
1844., 
1845.. 
1846.. 
1847., 
1848.. 
1849.. 
1850. 
1851. 
1852. 
1853. 
1854. 



February 9 

January 89 

February 2 

March 4 

February 8 

March 8 

January 15 

January 84 

February 7 

January 28 

February 9 

February 1 

January 81 
Not closed.... 

January 80 

January 15 

January 16 

February 6 

February 8 

April 14 

January 10 

January 87 

January 15 

February 2 

January 25 

January 85 

February 18 
Not closed.... 

February 86 

January 25 

February 8 

February 10 

February 15 

February 18 

February 7 
Not closed. . . . 

February 1 

January 18 

January 28 

January 28 



April 
April 
April 
April 

March 



12 



April 21 

March 80 

April 5 

February 11 

April 1 

March 24 

March 81 



April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

February 

April 



April 

April 

March 

March 

April 

March 

March 



March 80 

April 21 

April 10 

April 11 



February 4 

January 22 

January 15 

February 12 

January 11 

February 2 

January 83 

February 5 

February 4 

February 17 

January 17 

January 80 

January 20 

January 7 

January 19 

February 25 

January 24 

January 8 

January 89 

February 1 

January 16 

February 8 

January 15 

January 89 

January 89 

February 2 

January 19 

January 83 

January 86 

January 8 

January 84 

January 24 

January 8 

January 22 

February 7 

February 10 

February 21 

January 27 

February 14 

February 14 



Averages January 80 



April 

April 

April 

April 

April 

April 

April 

April 

April 

March 

April 

April 

April 

April 

April 

April 

March 

April 

April 

March 

April 

April 

April 

March 

April 

March 

March 

March 

April 

April 

April 

April 

April 

April 

April 



20 

18 

9 

6 

2 

2 

14 

83 

86 

13 

5 

11 

8 

15 

80 

12 

12 

28 

85 

87 

30 

84 

6 

1 



February 11 
February 28 
January 31 
February 87 
April 8 

April 7 



75 

87 

84 

58 

81 

61 

81 

77 

81 

S5 

78 

71 

78 

99 

91 

46 
47 

106 
88 
64 

101 
88 
80 
80 
38 
84 
98 
71 
86 

101 
91 
80 

111 
91 
64 
1 
7 
4 
IS 
47 
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TABLE 17. 

Time of arrival of first boat at Plattsburgh, 1843 to 1891. 

[Record of the "Plattsburgh Republican, M furnished by C. F. Blxby, Editor and Proprietor.] 



YEAR. 


Arrival. 


YEAR. 


Arrival. 


YEAR. 


Arrival. 


YEAR. 


Arrival. 


1848 


April 27 


1856...... 


AprU 


22 


1869...... 


April 26 


1882 


April 5 


1844 


April 19 


1857 


April 


10 


1870 


April 19 


1888 


April 24 


1845 


April 1 


1858.:.... 


AprU 


7 


1871 


March 17 


1884 


AprU 28 


1846 


April 7 


1859 


March 


31 


1872 


April 24 


1885 


April 25 


1847 


May 1 


1860 


April 


1 


1878 


April 18 


1886 


April 19 


1848 


April 11 


1861 


April 


15 


1874 


April 6 


1887 


April 80 


1849 


April 8 


1862 


April 


30 


1875 


May 1 


1688 


April 25 


1850 


March 25 


1863 


April 


27 


1876 


AprU 25 


1889 


April 12 


1851 


April 3 


1864 


April 


18 


1877 


AprU 13 


1890 


April 12 


1852 


April 24 


1865 


April 


6 


1878 


AprU 1 


1891 


AprU 9 


1853 


April 12 


1866 


April 


12. 


1879 


April 28 


1892 




1864 

1855 


April 19 
April 23 


1867 

1868 


April 
AprU 


17 


1880 

1881 


April 1 
April 21 






17 


Average. 


AprU 15 



TABLE 18. 

Record of sleighing across Lake Champlain on the ice, between Platts- 
burgh and Burlington, from 1868 to 1883, inclusive. 





[From the "Plattsburgh Republican."] 




YEAR. 


First trip. 


Last trip. 


YEAR. 


First trip. 


Last trip. 


1868 


January 9 
January 23 
February 10 
January 23 
January 9 
December 80 
February 4 
January 6 


March 17 
March 27 
March 80 
March 8 
March 9 
AprU 5 
March 14 
AprU 1 


1876 


February 4 
January 2 
February 9 
January 27 
February 17 
January 17 
February 1 
January 23 


April 8 
March 26 


1869 


1877 


1870 


1878 


March 6 


1871 


1879 


April 7 
February 26 
February 19 
March 2 


1872 


1880 


1872-1873 


1881 


1874 


1882 


1875 


1883 


April 10 







Average | January 28 | March 



19 



TABLE 18a. 
The following table of water levels of Lake Champlain is 
furnished by Mr. Bixby from the records of the Plattsburgh 
Eepublican. 



YEAR. 


Highest 
rue. 


Lowest 
fall. 


YEAR. 


Highest 
rise. 


Lowest 
faU. 


1874 


Ft. In. 

7 8 

8 6 

6 7 
8 10 
8 5 

7 


Ft. In. 
12 10 
12 8 
18 8 
18 3K 
12 4 
18 4 


1880 


Ft. In. 
9 6 

8 9 

9 5 
7 11 
7 8 
7 

7 10* 


Ft. In. 
18 8^ 


1875 


1881 




1876 


1882 


18 2V6 


1877 


1888 


18 8V6 


1878 


1884 


13 2U 


1879 


1885 


11 11 




1886 


12 11^ 







Average for twelve yean | 8 



0.5 | 18 
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BkPOST OF THE DIRECTOR OF THE 



TABLE No. 19. 

Dates of opening navigation in the St Lawrence river, at Ogdens- 
burghy from 1832 to 1892, and dates of closing navigation from 
1832 to 1870. Records from 1832 to 1870 from New York Regents' 
Reports. Remaining records from the Collector of Customs, 
Ogdensburgh. 



TEARS. 


Naviga- 
tion opens. 


Navigation 
closes. 


YEARS. 


Naviga- 
tion opens. 


Navigation 
closes. 


1888 




December 20 
December 21 
December 17 
November 28 
December 7 
December 20 
December 7 
December 26 
December 9 
December 8 
December 1 
December 20 
December 16 
December 15 
December 25 
December 8 
December 25 
December 21 
December 12 
December 16 
December 25 
Oeoemuer 21 
December 13 
December 17 
December 22 
December 29 
December 7 
December 17 
December 18 
December 9 
December 18 


1868 


April 14 
AprU 18 
AprU 8 
April 11 
April 17 
April 1 
AprU 14 
AprU 11 
March 21 
April 17 
April 16 
March 31 
April 27 
April 14 
April 10 
March 21 
April 19 
AprU 1 
March 26 
March 28 
April 18 
AprU 7 
April 28 
April 10 
April 15 
AprU 11 
April 1 
AprU 1 
April 4 
April 8 
April 10 


December 11 


1888 


AprU 

April 

AprU 

April 

AprU 

AprU 

April 

April 

AprU 

March 

May 

April 

April 

April 

April 

AprU 

April 

March 

AprU 

April 

April 

April 

April 

April 

AprU 

April 

AprU 

April 

April 

April 


12 
2 
4 

20 
20 
12 
11 
1 

16 

24 

8 

6 

1 

6 

20 

4 

14 

80 

5 

5 

4 

18 

21 

K9 

25 

8 

12 

9 

12 

11 


1864 


December 16 


1884 


1865 


December 16 


1886 


1866 


December 17 


1886 


1867 


December 10 


1887 


1868 


December 19 


1888 


1869 


December 23 


1889..... 


1870 

1871 


December *0 


1840 




1841 


1872 




18#2 


1873 




1848 


1874 




1844 


1875 




1845 


1876 




1846 


1877 




1847 


1878 




1848 


1879 




1849 


18S0 




I860 


1881 




1851 


1882 




1862 


1888 




1858 


1884 




1854 


1885 




1855 


1886 i 




1856 


1887 




1857 


1888 

1889 




1858 




1859 


1890 




I860 


1891 




1861 


1892 




1862 


Average 


December 16 
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TABLE No. 20. 

Dates of opening navigation on Lake Erie, at Buffalo, from 1807 to 
1890, and dates of closing navigation from 1871 to 1890. Records 
from 1807 to 1871, from New York Regent^ Reports. Remaining 
records from Reports of the Chief Signal Officer. 



i 


Navigation, 


S3 


Navigation 


± 


Navigation 


i 


Navigation 


Navigation 


I 


opened. 


8 


opened. 


opened. 


opened. 


closed. 


1807... 


June 1 


182,9.. 


April 


1 


1849.. 


March 


25 


1871 . . 


April 


1 


December 27 


1806... 




1829V. 


May 


8 


1850.. 


March 


25 


1872 . . 


May 


5 


December 18 


1809... 


May ' ' 26 


1830.. 


April 


11 


1851 .. 


April 


2 


167& . . 


April 


29 


November 28 


1810. . . 


April 30 


1831.. 


May 


8 


1852 .. 


April 


20 


1874 . . 


April 


18 


December 5 


1811... 


June 4 


1832.. 


&pril 


28 


1858 . . 


April 


14 


1875 . . 


May 


12 


December 11 


1812. . . 





1833. . 


April 


24 


1854 .. 


April 


29 


1876 . . 


May 


10 


December 17 


1813. . . 




1834.. 


April 


6 


1855.. 


April 


21 


1877.. 


April 


V0 


December 18 


1814... 


April' 19 


1835.. 


May 


8 


1856 . . 


May 


2 


1878 . . 


March 


16 


December 7 


1815... 




183'... 


April 


27 


1857 . . 


April 


27 


1879.. 


April 


24 


December 14 


1815. . . 


May '"ie 


1837. . 


May 


5 


1858.. 


April 


15 


1880 .. 


March 


19 


December 8 


f817... 


April 29 


1838.. 


March 


31 


1859.. 


April 


7 


1881 .. 


May 


1 


December 30 


1818... 


April 21 


18-39.. 


April 


11 


18tf0 .. 


April 


17 


1882.. 


March 


26 


December 1 


1819. . . 


May 6 


1840.. 


April 


24 


186! .. 


April 


18 


1883 . . 


April 


25 


December 7 


1820... 


May 1 


1841.. 


April 


14 


1662.. 


April 


15 


1884.. 


April 


22 


December 6 


1821... 


May IS 


1842. . 


March 


7 


1868.. 


April 


8 


1885.. 


May 


2 


November 9 


1822. . . 


April 15 


1843.. 


May 


6 


1864 . . 


April 


13 


1886 . . 


April 


15 


December 7 


1823. . . 


May 8 


1844.. 


March 


8 


1865 .. 


April 


26 


1887.. 


April 


17 


December 14 


1821... 


April 28 


1845. . 


April 


8 


1866 .. 


April 


28 


1888 . . 


April 


28 


December 6 


1825... 


Match 12 


1846.. 


April 


4 


1867 . . 


April 


21 


1889 . . 


April 


12 


December 14 


1626... 


May 23 
April 21 


1847.. 
1848.. 


April 
April 


23 
9 


1868.. 
1869 . . 


April 
May 


19 
2 


1890 . . 


March 


31 




1827... 














1870 . . 


April 


16 


Av'ge. 


April 


7 


December 9 



52 
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Report of the Director of the 



TABLE No. 21. 

Dates of opening of navigation on Lake Ontario at Oswego, from 
1835 to 1892, and dates of closing navigation from 1871 to 1892. 
Records from 1836 to 1871, from New York Regent's Report. 
Remaining records from the collector of customs, Oswego. 



YEARS. 


Navigation 
opens. 


YEARS. 


Navigation 
opens. 


Navigation 
closes. 


1886 


April 
AprU 
April 
April 
April 
April 
April 
March 
April 
March 
March 
March 
March 
January 
.April 
March 
March 
March 
April 
March 
January 
January 
February 
January 
February 
AprU 
April 
April 
April 
March 
AprU 
April 


2 

16 

1 

6 

8 

4 

6 

7 

8 

15 

28 

?4 

25 

8 

5 

28 

21 

20 

1 

12 
19 
18 
27 
8 
18 
19 
6 
1 
1 
9 
1 
2 


1868 


April . 

April 

April 

March 

April 

AprU 

April 

April 

March 

AprU 

AprU 

March 

AprU 

April 

AprU 

March 

April 

March 

AprU 

March 

AprU 

AprU 

May 

April 

April 

April 

AprU 

March 

April 

April 

March 


2 

5 
1 

17 
6 
1 

10 
6 

20 

18 
7 

31 

18 
5 

14 

11 
9 

10 
2 

22 
6 
5 
2 
1 
9 

14 
4 

25 
4 
5 

26 




1886 


1864 




1887 


1865 




1888 


1866 




1889 


1867 




1840 


1868 




1841 


1869 




1848 


1870 


December 19 


1848 


1871 


December 13 


1844 


1872 


December 12 


1845 


1878 


December 6 


1846 


1874 


December 4 


1847 


1875 


December 9 


1848 \ 

1849 \ 


1876 


December 28 


1877 


December 26 


1878 


December 10 


1850 


1879 

1880 


December 16 


1851 


January, '81 24 
December 5 


1853 


1881 


1858 \ 


1883 , 


November 30 


1883 


December 11 


t 


1884 


December 12 


1854 -j 


1885 


December 15 


[ 


1886 


December 7 


1855 -j 


1887 


December 6 


1856 


1888 


December 11 


1857 


1889 


December 18 


1858 


1890 


January, '91 17 
December 28 


1859 


1891 


1860 


1892 


December 21 


1861 


Average. .......... 




1862 


December 16 
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TABLE No. 22. 

Dates of opening and closing of the Erie Canal. Records to 1871 
obtained from the N'ew York Regent's Reports. Late) records fur- 
nished by the State Engineer. 



YEARS. 


Canal 
opened. 


Canal 
closed. 




TEARS. 


Canal 
opened. 


Canal 
closed. 


X 

Ik 


1804 


April 30 
April 12 
April 20 
April 22 
March 27 
May 2 
ikpril 20 
April 16 
April 25 
AprU 19 
April 17 
AprU 15 
April 25 
April 20 
April 12 
April 20 
April 20 
AprU 24 
AprU 20 
May 1 
AprU 18 
April 15 
April 16 
May 1 
May 1 
May 1 
AprU 22 
April 15 
April 20 
April 20 
May 1 
May 1 
May 5 
May 6 
April 28 
April 15 


December 4 
December 5 
December 18 
December 18 
December 20 
December 17 
December 17 
December 1 
December 21 
December 12 
December 12 
November 80 
November 26 
December 9 
November 25 
December 16 
December 8 
November 30 
November 28 
November 80 
November 26 
November 29 
November 25 
November 30 
December 9 
December 6 
December 11 
December 5 
December 16 
December 20 
December 8 
December 10 
December 4 
December 15 
December 8 
December 12 


219 
288 
243 
241 
269 
280 
242 
230 
241 
238 
240 
230 
216 
2U 
228 
241 
228 
221 
222 
214 
222 
228 
224 
214 
S23 
219 
234 
285 
239 
245 
217 
224 
214 
223 
225 
242 


1860 

1861 

1862 

1868 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

18.5 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

Ib92 

Average. . 


AprU 

May 

May 

May 

April 

May 

May 

May 

May 

May 

May 

April 

Hay 

May 

May 

May 

May 

May 

April 

May 

April 

May 

AprU 

May 

May 

May 

May 

May 

May 

May 

AprU 

May 

May 

April 


25 

1 
1 
1 

30 

1 

1 

6 

4 

6 

10 

24 

18 

15 

5 

18 

4 

8 

15 

8 

16 

12 

11 

7 

6 

11 

1 

7 

10 

1 

28 

5 

1 

27 


December 12 
December 10 
December 10 
December 9 
December 8 
December 12 
December 12 
December 20 
December 7 
December 10 
December 10 
December 1 
December 1 
December 5 
December 5 
November 80* 
December 1 
December 7 
December 7 
December 6 
November 21* 
December 8 
December 7 
December 1 
December 1 
December 1 
December 1. 
December 1 
December 3 
November 80 
November 30 
December 5 


232 


1825 

1826 


224 
224 


1827 


223 


1828 


223 


1829 


226 


1880 


226 


1831 


229 


1882 


217 


1833 


218 


1884 


214 


1885 


220 


1886.*. 


202 


1887 


206 


1888 


215 


1839 


197 


1840 

1841 


211 
214 


1842 


287 


1848 


212 


1844 


220 


1845 


211 


1846 


241 


1847 


208 


1848 


209 


1849 


205 


I860 


214 


1851 


208 


1852 

1863 


207 
214 


1854 


216 


1855 


215 


1856 




1857 


December 


6 




1858 


224 


1869 
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Ekpobt of the Dereotob of the 



TABLE No. 23. 

Date of disappearance of ice from Otsego Lake, furnished by Mr. 

G. Pomeroy Keese. 



YEAR. 


Date. 


YEAR. 


Date. 


YEAR. 


Date. 


YEAR. 


Date. 


1841 


April 25 


1856 


April 24 


1860 


April 21 


1882 


April 6 


1842 


March 80 


1856 


April 26 


1870* 


April 16 


1888 


April 26 


1843 


April 26 


1867 


April 6 


187>t 




1884 


April 22 


1844 


April 18 


1858 


April 5 


1872 


April 27 


1885 


April 26 


1845 


April 1 


1859 


March SO 


18?3 


May 4 


1886 


ADril 14 


1846 


April 7 


1860 


April 7 


1874 


May 5 


1887 


April 28 


1847 


April 25 


1861 


April 14 


1875 


May 7 


1888 


April 80 


1848 


April 10 


1862 


April 28 


1876 


April 26 


1889 


April 11 


1849 


April 7 


1863 


April as 


1877 


April 27 


1890 


April 8 


1850 


April 21 


1864 


April 21 


1878 


April 1 


1891 


April 15 


1861 


March 80 


1*65 


April 5 


1879 


April 30 


1892 


April 5 


1852 


April 26 


1866 


April 14 


1880 


April 7 






1858 


April 9 


1867 


April 15 


1831 


April 25 


Average. 


April 17 


1854 


April 20 


1868 


April 16 











Cazenovia Lake. — Average date of opening, April 12th, and of 
closing, December 12. From a record of 36 years, 1835 to 1870, 
published in reports of New York Regents. Earliest date of 
opening, March 20, 1859 ; latest date, April 26, 1843, 1847, 1856. 
Earliest date of closing, November 30, 1838, and (partly) Novem- 
ber 26, 1869. Latest date of closing, December 27, 1848. 

Ganandmgua Lake. — Average date of opening, March 31st, 
and of closing, February 18. From a record of 16 years, 1856- 
1871, in reports of New York Regents. In 1857, 1859, 1862, 
I4867, the lake did not freeze over. 

The following general statements are given in cases where no 
statistical tables could be obtained : 

Cayuga Lake. 

Ice forms over the shallows at the head and foot of the lake, 
closing navigation, on an average, early in December and breaks 
up at the close of March or early in April. The lake is said, on 
good authority, to have frozen solidly over its entire length 
twice in the past twenty-five years. The greatest depth of the 
lake is, from the Cornell University surveys, 435 feet, opposite 
Sheldrake. 



* Closed January 8, 1870. 



t Closed December 21, 1871. 
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Senega Lake. 

The pamphlet of Dr. W. D. Wilson, previously quoted, states 
that "Seneca Lake never freezes over far from the shore." lee 
usually forms, however, to some extent in the shallow section 
near the foot of the lake. Mr. W. B. Dunning, of the Seneca 
Lake Navigation Company, informs the writer that the com- 
pany's steamers run throughout the year. The surveys made by 
the college of civil engineering, Cornell University, give the 
greatest depth of Seneca Lake as 618 feet, opposite North 
Hector. 

Kkuka Lake. 

Mr. W. W. Eastman, Superintendent of the Keuka Lake Navi- 
gation Company, furnishes the following statement : ""Our lake 
usually freezes at this end (near Penn Yan) about the 24th or 
25th of December, but only from 5 to 10 miles up. The west 
branch, at the Branchport end, freezes about the s&me time, but 
seldom further than Pultney, about 5 miles. The upper end, 
from Hammondsport to Gibsons and Keuka and usually down as 
far as Ogoyago, as a rule is open; but I have known it to be 
closed the entire length. We have run a boat from Penn Yan 
to Hammondsport as late as the 11th of February and have run 
in January quite often. We usually run a boat on the upper end 
all winter." The greatest depth of Keuka Lake is 186 feet, 
about midway up the west branch, according to University 
surveys. 

Chautauqua. Lake. 

Mr. C. E. Grandin, Superintendent of the Chautauqua Steam- 
boat Company, states that " the ice came last year (1891) about 
December 20th and went out March 24th. This would be a fair 
average for this lake. However, during January, 1876, steamers 
made regular trips for four days, beginning with the 1st, an 
unusual occurrence." 

Lake Pleasant 

and others of the same chain in the southern Adirondacks 
usually become frozen between November 15th and December 
10th, as observed by Mr. G. A. McCoy of Sageville. 
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Report of the Director of the 



Precipi 
TABLE 24 — Average Monthly, 



STATION. 



Western Plateau . . 

Humphrey X 

Middlebury (or dale). 

Little Genesee* 

Nile* 

Prattaburgh* 

Mt. Morris* 

Elmlra 



Eastern Plateau. 

G '►hen 

Montgomery 

Port JervisJ 

Liberty... .\ 

Cooperstown , 

Cherry Valley 

Hartwick 

Oxford 

W&verly 

Homer 

Cazenovia , 

Hamilton 

Pompey 

Onondaga , 



Northern Plateau , 

Constablevllle X 

Lowville 

Fairfield 

Johnstown 

Pottersville* 

Elizabtthtown X 

Keene VallejJ 

Dannemora X 



Coast Region... 
Block Island, R. I. 
East Hampton.... 

Se'auketJ 

Fort Columbus . . . 
New York City 

Mt. Pleasant 

Tarrytown 

White Plains 

Croton Dam 

North Salem 



Hudson Valley 

Ardenla 

West Point 

Newburgh 

Poughfeeepsie 

Honeymead Brook |. 

Red Hook 

Kingston 

Hudson 

Kinderhook 

Albany 

Troy v^ater-works * . 
Cambridge 



Champlaiu Valley . 

Plattsbu'gh 

Burlington, Vt 



St. Lawrence Valley. 

Gouverneur 

North Hamoiond 

Potsdam 

Ogdensburg X 

Malone 



County. 



Cattaraugus. 
Wyoming . . . 
Allegany ... 



Steuben 
Livingston 
Chemung. . , 



Orange 



Sullivan . 
Otsego . 



Chenango . 

Tkga 

Cortland... 
Madison . . . 



Onondaga . 



Lewis. 



Herkimer . 

Fulton 

Warren..., 
Essex 



Clinton . 



Suffolk 

New York!!! 
Westchester. 



Putnam 
Orange . . 



Dutchess . 



Ulster 

Columbia. 



Albany 

Rensselaer . . 
Washington. 



Clinton . 



St. Lawrence. 



Franklin , 



Xi 



Feet. 
1,307 

1,950 
1,100 
1,600 
1,000 
1,494 
525 



1,056 

435 

880 

470 

1,500 

1,800 

1,820 

1,100 

980 

825 

1,100 

1,200 

1,127 

1,800 

1,260 

073 

1,246 
847 

1,185 
660 
875 
600 

1,015 

1,856 

13d 

27 

16 

40 

25 

164 

125 

152 

278 

186 

361 

230 

157 
167 
65 



425 



188 
150 
125 
85 

'"SOO 

262 

125 
400 

414 

400 
? 340 
394 
282 
708 



-1 



Yrs. 



15 



From-To 



1884-91 
18 6-48 
1866-78 
1876-89 
1829-45 
1885-92 
1850-62 



1834-49 
1830-42 
1880-92 
1850-63 
1854-92 
1830-61 
1830-49 
1830-62 
1883-92 
1850-63 
1830-74 
1847-49 
1830-52 
1832-43 



1889-92 
1827-72 
1828-72 
1830-45 
1879-83 



1879-84 
1880-91 



1880-92 
1828-52 
18:6-92 
1836-90 
1870-92 
1830-44 
1860-72 
1862-91 
1860-72 
1830-56 



1869-90 
1840-92 
1880-71 
1830-70 
1884-92 
1680-42 
1830-49 
1830-70 
1830-46 
1874-92 
1826-90 
1827-89 



1840-92 
1877-91 



1837-74 
1866-92 
18:8-48 
1850-60 
1880-77 



I 

•-a 



2.52 
8.07 
1.46 
3.22 
3.16 
1.90 



2.84 

2 52 

2.50 
2.64 
4.05 
2.69 
2.61 
2.66 
2.85 
2.47 
2.20 
2.81 
2.86 
2.25 
1.69 
2.01 

3 11 

6.16 
2.38 
2.62 
8.14 
1.80 



2.16 
3.50 

3.47 

4.42 
2.93 
4.40 
3.80 
3.96 
2.16 
3.07 
4.56 
2.99 
2.98 

2 89 

2.63 
3.57 
2.78 
3.34 
3.95 
2.86 
2.92 
2.87 
2.21 
8.07 
2.55 
2.55 

1 73 

1.77 
1.69 

2.10 

2.80 
2.98 
1.40 
2.10 
2.24 



2.23 

2.60 
1.77 
2.58 
2.66 
1.94 



1.82 

234 

9.42 
2.22 
3.20 
8.14 
2.29 
2.57 
1.74 
2.21 
1.91 
2.79 
2.52 
w.65 
1.60 
1.49 

2 78 

6.64 
2.64 
1.79 
2.72 
1.80 



2.10 
2.90 

3.22 

4.58 
2.3) 
8.90 
3.83 
8.65 
1.50 
8.20 
4.41 
2.99 
2.40 

226 

2.65 
8.82 
2.46 
2.08 
SJ.66 
1.54 
1.93 
1.97 
1.58 
2.60 
2.19 
2.19 

1.35 

1.43 
1.27 

2.15 

1.92 
2.64 
1.06 
2.65 
2.46 
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tation. 

Annual and Seasonal Precipitation. 
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f 


4 


I 

<8 


i 

o 


! 


1 


I 


1 

00 


i 

a 

i 

00 


-*-» 

3 


i 

i 


2.68 


3.36 


4.23 


3.25 


3 13 


2 90 


3.28 


2.76 


2.73 


35.58 


8.55 


10 61 


8.94 


7 48 


8.S1 


4.90 


5/5 


8.60 


4.60 


4.50 


3.83 


8.60 


8.28 


45.14 


10.91 


13.35 


11.93 


8.95 


2.46 


2.92 


8.40 


8.80 


2.81 


2 83 


2.68 


2.56 


1.79 


30.44 


7.64 


9.51 


8.27. 


5.02 


2.24 


2.23 


8.53 


.4.31 


2.81 


2.89 


8.2* 


2.95 


3.11 


'86.46 


7.84 


10,65 


9.06 


8.91 


1.90 


3.02 


5.14 


3.10 


2.15 


2.24 


3.14 


2.69 


2.72 


84.72 


7.42 


10.*9 


8.37 


8.54 


2.25 


8.00 


4.20 
3.52 
4.67 


8.00 
2.87 
3.05 


3.00 
3.45 
3.08 


2.56 


3.88 


2.86 


2.82 


82.41 


7.25 
'i6.25 


10-iO 
9.84 

10.80 


8 80 
*7.*69 


6.66 


'Oi' 


'i'.bk' 


'2.'38' 


'8'26 


'2A1 


'2*66' 


'is'sii 


"h'.82 


2.80 


3 54 


4 16 


4 04 


3 50 


3 13 


8.31 


2.81 


2 82 


37.43 


8.81 


11 69 


9.26 


7 68 


2.14 


3.30 


8.58 


2.98 


2.55 


2.74 


2.95 


2.27 


8.40 


33.30 


7.96 


9.06 


7.96 


8.82 


2.82 


3.05 


4.06 


3.86 


2.62 


2.53 


3.28 


2.74 


3.12 


34.18 


7.61 


10.04 


8.55 


7.98 


2.60 


4.17 


8 79 


5.52 


4 83 


3.20 


2.86 


2.80 


8.10 


42.78 


9.98 


14.14 


8.86 


10.35 


4.62 


4.2S 


5.18 


4 8* 


4.00 


3.C8 


3.11 


8.77 


4.3t 


45.81 


11.68 


14.00 


9.96 


10.17 


2.63 


3.55 


4.23 


4.29 


4.02 


3.82 


3.31 


8.07 


2.67 


88.58 


8.77 


12.54 


9.70 


7.57 


8.08 


4.04 


4.35 


4.24 


3.45 


3.55 


8.90 


8.18 


8.07 


40.84 


9.87 


12.04 


10.63 


8 30 


4.45 


3.52 


8.65 


8.80 


2.87 


2.18 


8.72 


8.17 


2.62 


86.32 


10.22 


10. ?2 


9.07 


6.71 


2.52 


3 6.) 


4.27 


3.77 


3.34 


3.85 


3 36 


2.73 


2 47 


86.J:6 


8.89 


11.38 


9.44 


7.15 


1.94 


8.20 


8.75 


3.57 


4.25 


2.94 


2.74 


2.31 


2.00 


33.31 


7.64 


11.57 


7.99 


6.11 


4.12 


4.15 


5.55 


4.92 


378 


4. CO 


4.06 


3.66 


8.23 


45.96 


11.16 


14.25 


11.72 


8.88 


3.05 


8.60 


4.41 


4.19 


3.68 


3.49 


8.65 


2.90 


8.08 


40.48 


9.70 


12 28 


10.04 


8.46 


1.93 


2.93 


3.48 


3.79 


2.70 


3.68 


3.12 


2.54 


2 78 


84.12 


7.18 


9.97 


9.34 


7.68 


1.78 


3.08 


4.21 


4.12 


3.19 


2.93 


3.28 


2.10 


1.57 


80.76 


6.12 


11.52 


8.26 


4.86 


2.12 


8.20 


8.74 


3.12 


8.62 


2.76 


3.10 


2.66 


1.99 


31.63 


7.14 


10.48 


8.52 


5.49 


2.66 


3.45 


328 


4.09 


3 50 


319 


3 47 


3 48 


2 90 


38.97 


9.17 


10.87 


10 14 


8 79 


3.20 


4.80 


3.50 


5.60 


4.50 


4.00 


400 


5 90 


6.80 


f6.50 


11.90 


18.60 


13 90 


17.10 


2.11 


2.73 


8.48 


8.52 


8.04 


2.82 


8.24 


8.08 


2.54 


83.55 


6.96 


10.04 


9.09 


7.46 


2.49 


8.18 


4.29 


4.21 


3.65 


3.0H 


3.56 


2.46 


2.71 


86.31 


7.94 


12.15 


9.10 


7.12 


2.63 


3.81 


4.85 


4.12 


3.85 


2.72 


3.36 


8.57 


8.ii9 


40.87 


9.75 


11.82 


9.65 


9.15 


2.40 


2.80 


1.90 


8.00 


2.70 


8.00 


2.70 


2.50 


1.90 


29.00 


7.70 


7.60 


8 20 


5.50 






1.90 
2.50 


3.00 
350 


2.70 
3.20 


3.00 
8 40 


2.70 
3.14 


2.60 
8.00 


1.90 
2.20 


29.00 
34.45 


"*9!25 


7.60 
9.20 


8.20 
9.54 




"2*90* 


*8'86 


"6i46 


2.90 


4.00 


4.80 


5.80 


4.90 


3.50 


5.04 


4.90 


3.40 


48.94 


10.70 


15.00 


13.44 


9.80 


3.50 


3.90 


353 


4 20 


454 


3 59 


3.93 


3 87 


3.44 


44.93 


11.16 


12.27 


11.37 


10.13 


8.08 


8.81 


2.96 


3.12 


3.41 


3.24 


4.16 


4 22 


8. 82 


44.79 


10.91 


9.49 


11.62 


12.67 


8.82 


8.66 


2.98 


2.60 


3.22 


8.27 


8.(5 


8.16 


8.17 


87.80 


10.02 


8.80 


10.08 


8.40 


4.20 


3.20 


8.40 


4.00 


5.10 


4.00 


5.12 


4.70 


8.70 


50.82 


12.50 


12.50 


13.82 


12.00 


8.05 


8.93 


8.67 


4.07 


4.72 


3.50 


8.32 


3.45 


8.65 


43.74 


10.67 


12.46 


10.30 


10.31 


3.85 


3.10 


3.39 


4.56 


4.81 


3.83 


8.87 


3.86 


8.14 


45.14 


10.57 


12.76 


11.06 


10.75 


3.57 


3.63 


8.33 


•4.31 


3.83 


3.08 


P.27 


2.44 


2.67 


86.29 


9.75 


11.47 


8.74 


6.33 


3.26 


4.56 


3.80 


5.03 


6.41 


3.69 


4.22 


4.23 


3.27 


47.58 


11.66 


14.24 


12.14 


9.54 


3.76 


3.82 


870 


5.10 


4 56 


3.41 


3.18 


4.25 


4.86 


49.37 


11.82 


13.36 


10.84 


18.85 


3.78 


5.68 


4.66 


5.22 


6.16 


4.78 


4.79 


5.26 


2.85 


53.34 


13.66 


16.04 


14 83 


8.81 


3.14 


4.06 


8.37 


4.03 


4.15 


3.14 


4.21 


3.16 


8.33 


40.96 


10.51 


11.55 


10.24 


8.66 


2.82 


3.53 


3.68 


4 24 


3.69 


2 90 


3 52 


3.15 


2.89 


38.46 


9.23 


11.62 


9.57 


8.04 


3.72 


8.78 


8.29 


4.41 


3.92 


8.09 


3.84 


3.93 


8.08 


42.04 


11.20 


11.62 


10.86 


8.86 


4.50 


4.96 


360 


4.58 


4.84 


3.12 


3.81 


8.95 


3.62 


47.47 


13 06 


13.02 


10.88 


10.51 


2.09 


4.51 


3.65 


8.50 


3.58 


2.74 


8.54 


8.09 


2.43 


86.85 


9.13 


10.73 


9.37 


7.62 


2.87 


3.60 


3.66 


4.09 


4.41 


2.54 


3.94 


3.85 


3.28 


40.33 


9.69 


12.16 


9 83 


8.65 


2.14 


8.19 


2.89 


5.90 


4 88 


3.50 


8.29 


8.28 


2.95 


41.44 


8.14 


18.67 


10.07 


9.56 


3.18 


3.03 


3.99 


4.81 


2.83 


2.45 


2.75 


2.46 


2.36 


84.15 


8.60 


11.18 


7.66 


6.76 


2.15 


8.48 


8.49 


3.72 


2.81 


2.26 


3.11 


8.87 


3.17 


35.10 


8.32 


10.02 


8.74 


8.02 


2.28 


8.09 


3.60 


3.66 


2.60 


2.23 


4.51 


2.67 


3.09 


85.29 


8.59 


9.86 


9.41 


7.43 


2.97 


8.41 


4.55 


4.85 


8.35 


2.94 


8.25 


2.69 


2.75 


86 48 


8.86 


12.25 


8.88 


6.49 


2.49 


8.08 


8.81 


4.28 


4.03 


3.58 


3.28 


3.02 


2.73 


38.79 


8.44 


12.12 


9.88 


8.40 


2.70 


3.16 


3.85 


4.06 


3.52 


8.17 


8.49 


2.99 


2.62 


36.78 


8.84 


11.48 


9.65 


7.86 


2.70 


8.16 


3.85 


4.06 


8.52 


3.17 


3.49 


2.99 


2.6* 


86.78 


8.84 


11.43 


V.65 


7.36 


1.88 


2.63 


3.16 


3.24 


339 


3.09 


312 


261 


1.92 


30.06 


6.44 


9.79 


8 83 


5 00 


1.86 


2.51 


2.90 


3.3* 


8.11 


2.85 


2.98 


2.35 


1.88 


29.01 


6.42 


9.33 


8.18 


6.08 


1.89 


2.75 


3.41 


8.15 


3.68 


3.33 


8.27 


2.87 


1.97 


81.10 


6.46 


10.24 


9.47 


4.93 


2.21 


2.82 


3.54 


3 39 


2.75 


3.26 


3 44 


2.71 


2.57 


33.52 


7.52 


9.68 


9.41 


691 


1.71 


2.87 


2.60 


2.56 


1.99 


3.13 


8.34 


2.70 


2.28 


29.06 


6.24 


7.15 


9.17 


6.50 


2.06 


8.27 


8.12 


3.62 


3.58 


8.72 


4.95 


8.P3 


2.74 


88.67 


7.94 


10.82 


12.00 


8.81 


1.70 8.02 


8.31 


4.03 


2.81 


8.11 


3.84 


1.98 


1.44 


28.68 


6.20 


10.15 


8.88 


8.90 


2.97 2.45 


5.02 


8.88 


8.48 


2.61 


2.82 


8.84 


8.70 


87.68 


9.08 


11.83 


8.27 


8.45 


2.59 1 


8.00 


8.64 


8.85 


1.96 


8.71 


8.28 


2.27 


2.71 


88.70 


8.18 


8.95 


9.21 


7.41 
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TABLE 24 — Average Monthly, 



STATION. 



Great Lake Region . 

Madison Barracks 

Pierrepont Manor 

Osweoro 

Oswego (U. 8.) t 

Palermo 

Syracuse^ 

Auburn 

Rochester 

Rochester (U. 8 ) t 

Milivillet 

Lewiston 

Fort Niagara 

Buffalo OJ. 8 )t 

Buffalo 

Fredonia 

Erie, Pa. (U. S)t 



Central Lake Region . 

Ithaca (University) 

Ithaca (eity) 

Geneva 

WaterburghJ 

Penn Yan 

Cauandaigua 



Mohawk Valley. 

Utica 

South Trenton , 

Hamilton College. . , 



Mean of the ten Regions. 



County. 



Jefferson . 
Oswego. . . 



Onondaga . 
Cayuga.... 
Monroe ... 



Orleans . 
Niagara . 



Erie 

Chautauqua. 



Tompkins . 



Ontario.... 
Tompkins . 

Yates 

Ontario.... 



Oneida . 






Feet. 
494 

262 
617 
250 
304 
460 
407 
650 
500 
621 
600 
280 
262 
690 
600 
715 
681 

690 

800 
417 
567 
80*0 
740 
813 

745 

500 
835 
900 



630 






Yrs. 



Prom-To. 



1840-92 
1849-71 
1856-92 
1870-92 
1860-92 
i840-:2 
^27-89 
1831-92 
1870-92 
1842-47 
1830-50 
1841-92 
1870-92 
1832-92 
1*80-64 
1873-92 



1879-9;; 
1830-74 
1841-68 
1874-82 
182>*-83 
1830-37 



1826-92 
1863-74 
1650-flO 



2.63 
2.38 

2.25 
3.19 
8.01 
3.20 
2.26 
2..'6 
2.60 
3.21 



1.38 
2.02 
2.95 
2.79 
2.04 
3.61 

2.25 

2.28 
1.81 
1.60 
3.22 
1.59 
3.00 

3.20 

3.34 

3.90 
2.35 



2.65 



2.38 

1.92 
2.10 
2.76 
2.50 
2.95 
2.10 
2.20 
2.63 
2.68 



1.30 
2.01 
2.79 
2.56 
1.84 
3.40 

2.05 

2.00 
1.76 
1.12 
2.41 
1.60 
8.43 

3.70 

3.10 
5.90 
2.11 



2.45 



2.55 

2.18 
2.80 
8.10 
2.75 
2.89 
2.68 
2.24 
2.07 
3.02 



1.54 
2.18 
2.64 
2.91 
1.99 
2.91 

2.24 

2.28 
2.51 
1.76 
2.87 
1.77 
2.81 

3.54 

3.07 
4.94 
2.60 



2.74 



* A series consolidated from observations at Troy, Lansingburgh and Albany. Investigation 

U. 8. belong to the 
X Averages for stations having lees than ten years observations are cor- 
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2 26 


2 97 


3 89 


3.19 


2.91 


3.24 


3.61 


3.24 


2.88 


35.17 


7.78 


9.36 


10.11 


7.89 


1.80 


2 51 


8.57 


3.01 


2.63 


8.14 


5.44 


3.09 


2.49 


83.51 


6.84 


8.21 


11.67 


6.79 


2.60 


3.86 


2.66 


342 


3.14 


8.66 


4.05 


3.60 


8.06 


86.20 


8.26 


9.28 


11.31 


7.41 


2.61 


3.18 


3.42 


8.58 


2.88 


3.20 


8.56 


8.70 


8.56 


88.68 


8.88 


9.83 


10.46 


9.51 


2.04 


2.65 


8.61 


8.83 


2.54 


8.79 


8.88 


8.83 


3.29 


85.16 


7.44 


9.48 


9.45 


8.80 


2.1' 


2.56 


8.20 


3.81 


2.68 


3.18 


8.54 


8.70 


8.70 


87.06 


7.66 


9.14 


10.42 


9.85 


2 81 


3.16 


3.66 


3.53 


2.58 


3.62 


8.91 


8.89 


3.10 


86.75 


8.65 


9.72 


10.98 


7.46 


2.23 


3.36 


3.59 


3.59 


3.87 


3.14 


8.41 


3.01 


2.72 


35.42 


7.88 


10.55 


9.56 


7.48 


2.58 


8.02 


3.19 


3.21 


2.81 


2.95 


8.24 


2.95 


2.69 


84.49 


8.22 


9.21 


9.14 


7.92 


2.46 


8.07 


3.40 


3.04 


8.04 


2.84 


8.04 


2.95 


2.75 


85.00 
80.00 
28.10 


8.55 

"s.Or 


9.48 
' '7.'69 


8.88 
"6.81 


8.64 


'i'.u 


'fcii' 


2!72' 


2.'27* 


'k'Ao 


2.hh' 


'iiii' 


'i.*69 


iiis' 


"8!83 


1.&7 


2.89 


2.48 


8.71 


2.41 


2.94 


2.80 


2.47 


2.08 


27.75 


6.39 


7.60 


7.71 


6.05 


2.37 


3.30 


3.53 


3.37 


8.28 


8.28 


3.78 


3.61 


8.80 


38.15 


8.31 


10.18 


10.62 


9.04 


2.80 


2.90 


8.18 


8.26 


3.08 


8.20 


3.58 


8.49 


817 


86.87 


8.11 


9.47 


10.27 


8.52 


1.93 


3.32 


3.83 


3.84 


3.78 


4.46 


4 31 


8.27 


2.98 


87.04 


7.24 


10.95 


12.04 


6.81 


2.57 


8.78 


4.87 


2.87 


8.45 


4.10 


4.21 


4.85 


8.20 


42.72 


9.11 


10.86 


12.90 


10.85 


2 56 


3 47 


3 65 


3.43 


3.13 


2.86 


3.16 


2.39 


222 


33.41 


8.27 


10.21 


8.41 


6.52 


1.96 


3.88 


3.81 


3.85 


8.45 


2.76 


8.4o 


2.59 


2.41 


34.65 


8.09 


11.11 


8.75 


6.69 


3.00 


3.64 


383 


3.81 


2.99 


8.40 


3.25 


2.87 


2.27 


84.54 


9.05 


10.13 


9.52 


5.84 


325 


3.86 


8.12 


8.05 


3.89 


2.72 


2.99 


2.17 


1.87 


80.40 


8.37 


9.56 


7.88 


4.59 


2.41 


2.83 


4.00 


4.25 


2.60 


2.98 


3.60 


1.80 


2.42 


84.79 


7.51 


10.85 


8.38 


>8.05 


2.82 


2.90 


3.39 


2.61 


2.88 


2.51 


2.58 


2.11 


1.77 


28.23 


6.99 


9.08 


7.20 


4.96 


2.42 


4.91 


3.74 


8.80 


3.47 


2.88 


3.13 


2.82 


2.56 


37.92 


9.64 


10.51 


8.78 


8.99 


3.64 


3.88 


4 62 


4 85 


4 03 


4.04 


4.21 


410 


3.76 


47.62 


11.05 


13.55 


12.35 


10.66 


2.83 


3.68 


4.28 


4.68 


8.71 


8.54 


844 


3.85 


8.68 


43.09 


9.53 


12.61 


10.88 


10.12 


3.6H 


4.82 


4.69 


5.46 


4.63 


4.29 


4.73 


4.23 


4.05 


54.70 


12.88 


14.78 


13.25 


13.85 


4.42 


3.78 


5.04 


4.47 


3.76 


4.29 


4.46 


4.23 


8.55 


45.06 


10.80 


13.27 


12.98 


8.01 


2.70 


3.36 


3 71 


3.79 


3.47 


3.22 


3.50 


3 11 


2.81 


37.52 


8.80 


10.96 


9.84 


7.91 



shows that the series may practically be considered as continuous. 

U. 8. Weather Bureau. 

rated by comparison with adjacent stations possessing longer records. 
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IV. PRECIPITATION. 

Annual Fluctuations of Rainfall. 

The fluctuations in the average or normal amount of rainfall 
from month to month do not occur in a uniform manner over the 
entire area of New York, but must rather be classed under 
several quite distinct types depending upon atmospheric condi- 
tions which have already been summarily described in section I. 
The character of various types and their important modifications 
are shown in considerable detail by plates 2 and 3. It may be 
noted that the irregular lines in the diagrams have no meaning 
other than as connecting the points on the ordinates or verticals 
representing the average monthly rainfall. 

A close approach to the continental type of rainfall, with its 
early summer maximum, is found over the central plateau regions 
(including the eastern and western plateaus and the southern 
Adirondack region) as represented by Cooperstown. Proceeding 
eastward to the central Hudson valley a July maximum is found 
which extends through the Champlain valley and over the Pro- 
vince of Quebec. In the southern Hudson valley the maximum 
varies from July to August, while south of the Highlands the 
August maximum obtains almost exclusively ; also extending over 
Long Island to Setauket, but disappearing at East Hampton and 
Block Island. The Great Lakes and St. Lawrence valley show a 
June or July maximum, which, however, is secondary to that of 
autumn. 

Autumn Rains. — Over the State, generally, a large precipita- 
tion obtains in October, as compared with the months immediately 
preceding and following. This constitutes the principal maximum 
of the year at several stations of the St. Lawrence valley, the 
central part of the Great Lake Eegion, central Long Island, and 
beyond the limits of New York, in New Brunswick, Nova Scotia 
and Ontario. Within this State an October minimum is found only 
in the vicinity of New York city, but is a feature common to the 
coast south of that point, and also obtains at several places in the 
interior of New England. A relatively light rainfall during Sep- 
tember u characteristic of the State at large, whereas in the 
Upper Lake region the general autumn maximum occurs during 
that month. Erie, Pa., shows a November maximum, which 
feature also prevails in the Ohio valley. 
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FLUCTUATIONS OF NORMAL RAINFALL. 2. 



ATHajeibrProTiicsof Oitario, Canada. 



si Lawitice Yanij .— CknmnBor. 
27 yon. 



Memo. 
33 yean. 



[Lata.- <*Hod»ter. 
60 ywn 



BUflUO. 

* 39 yuan. 



Central Latw.— 



FoiTai. 
58 yuan. 
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LATC 2. 



FLUCTUATIONS OF NORMAL RAINFALL. 1. 



Central PiatM.— coopemowi. 

39 78811. 



upper Hudson Yaity-Troy w Merworfa. 
65 years. 



Lower Hudson Taney.— test Point. 

47 78818. 



/ 



Fort ColiaMs. 

49 788n. 



AflBtik Gout.— < Stianket, L. i. 

7 7B8II* 



Block muul. 

^ 13 yean. 



* Avenges obtained by comparison 
with adjacent stations. 
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LATE 4. 



Relation of Rainfall to Storm frequency 
and temperature. 



Aimal FlictBattoft of ftmjeiatare 
H lew Tort state. 

[The vertical lines repre s en t the 
middle days of the respective 
months.] 

coittiatal Fluctuation or fiainfiii— 
Coopentowi. 



Marmme mtmm of Balafili- 
mi Island. 



Combined Types.— Palermo, (Late 
Bean.) 



Iramiy stonn FrBgaewy ii percent- 
ages of tie total yearly rafter. 
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Over the greater part of the interior of New York the precipi- 
tation during the winter is the least of the year. Block Island 
on the contrary has its annual maximum at that season, while the 
coast stations generally appear to be about equally subject to 
continental and maritime influences, showing but slight seasonal 
variations. This is also true, in even a greater degree, of the 
region bordering the Lower Lakes, and Rochester may be taken 
as an example in which an annual fluctuation is almost wholly 
lacking. Oswego has a principal maximum in June, and a second- 
ary in autumn and early winter, but the latter becomes predomi- 
nant at Palermo a few miles to the eastward, and attains a 
remarkable intensity along the ridge running parallel to the lake 
in Lewis county. 

In the spring a March maximum id very pronounced at the 
Atlantic coast stations, and is also observable inland in a lesser 
degree. A diminution again occurs in April, after which the 
curves of the continental type rise towards their summer maximum, 
corresponding to the change of prevailing winds from northerly 
to southerly which occurs in May. 

The distinction between a continental and maritime rainfall 
may admit of the following summary statement : Since precipita- 
tion is largely the result of an upward motion and consequent cool- 
ing of air masses, it will occur on the continents in summer when 
a high temperature renders diurnal convectional processes most 
active, and the prevailing winds also are such as to afford an bbun- 
dant supply of vapor. Over or near large bodies of water, on the 
other hand, the daily convectional process is weak, and hence such 
regions ace mainly dependent for their rainfall upon the power- 
ful updraught of air within cyclonic storms. These conditions are 
sufficiently illustrated by the accompanying figures in which 
Cooperstown represents, approximately, the continental type, 
^Block Island the maritime, and Palermo, in the Great Lake 
Region, a maritime type varied by a secondary summer maximum. 

The Amounts of Annual Rainfall 
in different sections of the State are mainly determined, first by 
proximity to sources of vapor, or vapor-laden air currents ; and 
secondary, by the character of local topography. In the case of 
Kew York State a more definite and substantially correct form 
of the latter statement is that, under similar conditions, the 
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precipitation is roughly proportional to the altitude of land 
surfaces. This rule does not apply to the central and southern 
Atlantic States, whose mountain ridges are parallel to the 
prevailing direction of vapor bearing winds. 

As has been stated, the Atlantic Ocean furnishes the principal 
vapor supply of the northeastern States. While passing inland 
with easterly winds the moisture is, in the first place, largely 
precipitated over the mountains of New England, as is rendered 
apparent by the extraordinary rainfall on Mount Washington, 
averaging over 90 inches per annum. A similar effect is no 
doubt due to the Green Mountain system near the New York 
boarder; and hence the lowlands to the westward, including the 
Champlain and upper Hudson valleys receive a somewhat 
deficient supply as compared with that of the State as a whole. 
A marked increase of rainfall is again found in the Adirondack 
highlands, and beyond these a decrease in the St. Lawrence 
valley. 

Sea-winds from the southeast find no obstruction on the 
immediate coast of New York; but passing inland meet the 
abrupt hill ranges of the southeastern counties, and probably 
give to each a copious rainfall as compared with that of the 
intervening valleys. Yery few observations of rainfall have been 
made on the eastern side of these ridges; and the above state- 
ment rests mainly upon a two years record of the mountain 
station Minnewaska, which during that period obtained an excess 
of fourteen inches over the largest value at any low level station 
in the vicinity. Liberty, in the mountainous region of Sullivan 
County, also shows the direct influence of the sea wind both by 
its large annual precipitation and by a pronounced secondary 
maximum in winter; the latter feature disappearing at stations 
further northward. 

Western New York receives an appreciable portion of its. 
vapor supply from the Gulf of Mexico, judging from the frequent 
southwesterly direction of the rain- winds ; and also from similari- 
ties existing between the rain types of the Lower Lakes and those 
of the Gulf and the Mississippi and Ohio vaLlleys. The total 
precipitation over the depressed area occupied by the Lakes is 
rather below the average for the State; but wherever the 
surface rises abruptly from their shores the amount rapidly 
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increases and considerably exceeds that common to equal alti- 
tudes in the interior. The winter maximum appears prominently 
in a large snowfall over the southwestern highlands and still 
more so through a section including the hills of Lewis County, 
the upper Mohawk valley and an adjacent spur of the eastern 
highlands in Madison County. 

The rainfall in Central New York is generally abundant, 
although somewhat less than that of the southeastern and south- 
western highlands. A deficiency, as compared with the average 
for the State, exists in the principal valleys of the Susquehanna 
system and also in the depression of the Central Lakes. 

No records exist to establish, even approximately, the amount 
of rainfall in the central Adirondack region. The brief series 
of observations obtainable from points near the eastern and west- 
ern limits of the plateau have been carefully analyzed by com- 
parison of individual monthly values with those of the adjacent 
stations in the Champlain and St. Lawrence valleys, the high- 
lands showing a marked excess in all cases. The amounts of 
fain in the interior shown by the accompanying charts were 
estimated from the data of border stations, somewhat modified 
by the character of local topography. 

Thunderstorms. 

Summer rains in New York occur to a large extent as thunder- 
storms, and generally the regions showing pronounced summer 
maxima are very subject to these electrical disturbances. 
* The summer of 1892 was remarkable for the frequent occur- 
rence of thunderstorms over the northeastern States, and an 
investigation which was then undertaken with the aid of numer- 
ous voluntary observers has furnished information of value as 
bearing upon the distribution of rainfall over New York. A 
preliminary study of the data has shown, first, that thunderstorms 
develop most frequently in the broken or mountainous sections of 
the State, and especially in the highlands near the Pennsylvania 
border and Lake Erie, the Catskill and adjacent mountain ranges, 
and in the eastern portion of the Adirondack plateau. Regions 
of less frequent origination are found near the shore of Lake 
Ontario, in the St. Lawrence valley and on the Atlantic coast. 
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In all parts of the State the storms move in a generally easterly 
course, showing, however, considerable divergencies from this 
direction which are in some degree characteristic of different 
regions of the State. Thus, in western New York and the St. 
Lawrence valley the usual movement is toward the north of east, 
in the central part of the State nearly east, while in the Hudson 
and Champlain valleys, a southerly component is more frequently 
found. The average rate of motion of thunderstorms in this 
State is about thirty miles per hour ; the maximum velocity thus 
far observed being about fifty miles per hour. 

The storms which originate in the southwestern section appear 
in most cases to die out on the middle slopes of the western 
plateau, and do not often continue their course to the region of 
Lake Ontario. Hence, the region stretching from nothern Erie 
county eastward to the lower ends of the Central Lakes is one of 
minimum storm frequency, and has a light annual rainfall. The 
central part of the eastern plateau, on the other hand, appears to 
derive a considerable proportion of its storms from the section 
south of the Central Lakes and near the Pennsylvania border. 
Disturbances originating in the Catskill and adjacent mountains 
usually move across or down the lower Hudson valley, which is 
therefore a region of great storm frequency ; and similarly the 
storms of the eastern Adirondacks often pass to the St. Lawrence 
valley. The whole of the interior of the Adirondack region, with 
its high mountains and numerous streams and lakes, also appear s 
very favorable for the development of thunderstorms, although a 
sufficient number of observations are still lacking. 

* * Snowfall. 

The data upon snowfall are very meagre for the State as a 
whole, and only the most general facts relating to the subject 
can be given here. 

The following measurements of the total debth of snow falling 
each month during the three past winters are derived from the 
report of the New York Meteorological Bureau. 
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TABLE 25. 
Total Snowfall During Three Winters. 



STATION. 



Western Plateau. 

Humphrey 

Alfred Centre 

South Canisteo 

Eastern Plateau. 

Cooperstown 

Brookfleld 

Quaker Street 

Waverly 

Northern Plateau. 

< Nonstable vllle 

Number Four 

SarauAc Lake 

Atlantic Coast. 
Setauket 

Hudson Valley. 
Honeymead Brook. 

Champlain Valley. 
Pittsburgh 

St. Lawrence Valley. 

Canton 

North Hammond. . . 

Great Lakes. 

Palermo 

Hess Roads 

Mohawk VaUey. 
Utica 

Central Lakes. 

Ithaca j 

Geneva 



County. 



Cattaraugus . 

Allegany 

Steuben 



Otsego 

Madison 

Schenectady. 
Tioga 



Lewis.... 
Lewis ... 
Franklin. 



Suffolk... 
Dutchess. 
Clinton .., 



St. Lawrence . 
St. Lawrence. 



Oswego.. 
Niagara. 



Oneida. , 



Tompkins. 
Ontario 



Depth in Inches and Tenths. 



1889-90 1890-91 1891 



59.5 

28.7 
47.2 



87.2 



92.0 
95.0 
♦85.0 



21.5 
25.8 



62.8 
57.8 



88.0 
80.2 



85.0 



84.2 
41.4 



94.7 
♦60.0 
85.7 



110.0 
145.0 
73.0 
88.0 



148.7 
90.1 



16.5 
72.8 
61.9 
47.8 



40.5 
49.8 



165.0 



57.1 
52.9 



119.8 
78.8 
80.5 



59.5 
83.5 
60.0 
51.9 



170.7 
141.2 



17.0 
40.6 
62.1 



79.5 
59.8 



54.7 
60.8 



151.6 



50.3 
53.4 



The average values for the three years indicate that substan- 
tially the same snow fall obtains over all of the highland regions 
of the State, with some exceptional cases of very heavy local 
amounts. The latter are found in the southwestern counties, 
especially in the vicinity of Lake Erie and in the tract which has 
previously been described as including portions of Lewis, Oneida 
and Madison Counties, where the total snow fall is generally the 
greatest to be found east of the Eocky Mountains. As stated in 
the preceding pages, the southeastern highlands are subject to a 
heavy precipitation in winter, and owing to the low mean tem- 
perature of the region this must fall largely as snow. The 

* One month interpolated. 
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winter maximum in the vicinity of the Atlantic coast is mani- 
fested in a larger percentage of heavy ravas^ as is true also in a 
lesser degree of the Great Lake region. The precipitation in 
the main portion of the Hudson and Champlain valleys is at a 
.minimum in winter, as already stated, giving only a moderate 
snow fall for those regions. 

The following table exhibits the average and extreme dates of 
the first snowfall at several representative points in New York. 
The data were obtained from the first series of Regents observa- 
tions, 1,826 to 1850, excepting in the case of Signal Service 
stations. 

TABLE 26. 
First Snowfall. Average and Extreme Dates. 



station. 



Atlantic Coast. 

East Hampton 

New York City (U. S.).. 

Jamaica 

North 8alem 



Hudson Valley. 

Kingston 

Poughkeepsie . . . 
Albany (U.S.).. 



Great and Central Lakes. 

Auburn 

Oswego (U. 8.) 

Rochester CU. 8.) 

Buffalo(U. 8.) 

Fredonia 

Erie, Pa. (U. S.) 

Ithaca...' 



Mohawk Valley. 
Utica 



Central Plateau. 
Middlebury or Dale. 

Hamilton 

Cazenovia , 



Northern New York. 

Fairfield 

Lowville 

Potsdam 



COUNTY. 



Suffolk 

New York 

Queens 

Westchester. . . . 



Ulster.... 
Dutchess . 
Albany . . . 



Cayuga 

Oswego 

Monroe 

Erie 

Chautauqua. 



Tompkins . 
Oneida 



Wyoming . 
Madison... 
Madison... 



Herkimer 

Lewis 

St. Lawrence.. 



19 



21 



Average 
Date. 



Month. Day. 



Dec... 
Nov... 
Nov.. 
Nov... 



Nov.. 
Nov.; 
Nov.. 



Nov.. 
Oct.. 
Oct.. 
Oct.. 
Oct.. 
Oct.. 
Nov. 



Nov.. 



Nov.. 
Oct.. 
Oct.. 



Oct. 
Oct. 
Oct. 



Earliest. 



Month. Day. 



Nov... 
Oct... 
Nov... 
Oct... 



Oct.. 
Oct.. 
Oct.. 



Sept- 
Sept.. 
Oct.. 
Oct.. 
Oct.. 
Oct.. 
Oct.. 



Sept.. 



Sept- 
Sept.. 
Sept.. 



Sept.. 
Oct.. 
Sept.. 



Latest. 



Month Day. 



Dec... 
Jan... 
Dec... 
Dec... 



Dec.. 
Dec.. 
Nov.. 



Dec.. 
Nov. 
Nov.. 
Nov.. 
Dec.. 
Nov.. 
Dec.. 



Dec. 



Nov.. 
Nov.. 
Nov.. 



•Nov.. 
Dec.. 
Nov.. 



29 
4 

18 
2 



15 
17 
22 



17 
13 
13 
18 
4 
18 
16 



29 
18 



15 
19 
26 



Note.— Records designated (U. S.) were obtained at Signal Service Stations after 1878. 
Other records were obtained between 1826 and 1850. 

Frequency of Rainy Days. 
The accompanying table shows the average frequency with 
which a rain or snow fall amounting to one one-hundredth of an 
inch or more occurs, during each month, at six stations in New 
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York and also at Block Island, R. L, and at Erie, Pa. ; the 
former station representing, approximately, eastern Long Island 
and the latter southwestern New York. The rainy days are 
here expressed in percentages of the total number of days in 
each month, following the method of the Signal Service charts, 
from which the values at all stations excepting Ithaca were 
derived. The period of observation covers eighteen years at 
Buffalo, Rochester, Oswego and New York city, sixteen years at 
Erie, Pa., fifteen years at Albany, thirteen years at Ithaca and 
eight years at Block Island. 

TABLE No. 27. 
Percentage of Rainy Days. 



STATION. 



Block Island, R. I 
New YoUc city... 

Albany 

Oswego 

Rochester 

Buffalo 

Erie, Pa 

Ithaca 



ll 
v 



186 
181 
146 
168 
171 
170 
178 
161 



The probability of rain for all portions of the State may be 
fairly estimated from the averages at these stations, although 
some local variation must be expected, especially in summer, 
when local rains and thunderstorms are found to be quite 
unequally distributed over the State. It will be observed that 
precipitation occurs most frequently during the winter months at 
all stations, but, making due allowance for this general tendency, 
the number of rainy days is found to follow in a general way 
the fluctuations of the rain curves shown in plates 3 and 4, which 
fact may aid in the estimation of rain probability for various 
special localities. Thus, in the hilly regions of southern New 
York, the lower Hudson valley and the Adirondack highlands, 
summer rains are more frequent than at any station given in the 
table. Points at the eastern border of the region of Lake 
Ontario unite the summer with the winter maximum, and the 
station North Yolney in this section has the unusual number of 
189 rainy days during the average year, as stated by General 
A, W. Greely in "American Weather." 
54 
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Cloudinrss. 

The average or normal values of cloudiness for the State, like 
the estimates of rain-probability, must be based mainly upon the 
observations of the National Weather Service. A vast amount 
of data upon the subject was collected under the Regents' system 
of observation, from 1826 to 1863 ; and during the last decade of 
the series five of the records given in the accompanying table 
were obtained, by means of tri-daily observations. The methods 
used prior to 1850 were radically different from those employed 
in recent years, and hence the results of the two systems do not 
admit of comparison. 

The accompanying tables show: (1) The average percentages 
of cloudiness (over-cast=100 per cent,) which obtain at eight 
National and five Regents stations, during each month ; and (2) 
the number of clear, partly cloudy and cloudy days at the same 
National stations, with the exceptions of Burlington, Vt. 
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TABLE 
Number op Clear, Partly Cix>udt (Fair), 







January. 


February. 


March. 


April. 


May. 


STATION. 


County. 




































C 


P 





C 


P 


O 


C 


P 


O 


C 


P 


O 


C 


P 


O 


Block Island, R. L 




8.4 


14.2 


8.4 


9.0 


14.0 


5.2 


10.0 


18.6 


7.4 


11.6 


11.6 


6.8 


10.4 


13.6 


7.0 


New York city 


New York.... 


7.6 


12.1 


11.3 


7.8 


11.0 


9.5 


7.3 


13.8 


9.9 


8.2 


12.0 


9.8 


9.3 


13.2 


8.5 


Albany 


Albany 


5.7 


12.7 


12.6 


7.2 


10.8 


10.2 


6.3 


13.1 


11.6 


8.1 


11.3 


10.6 


9.2 


13.3 


8.5 


Oswego 


Oswego 


1.1 


7.1 


22.8 


8.1 


8.5 


16.6 


3.9 


11.1 


16.0 


6.7 


10.6 


12.7 


9.1 


12.3 


9.6 


Rochester 


Monroe 


1.8 


8.8 


20.9 


8.1 


11.4 


14.1 


3.7 


11.6 


15.7 


7.4 


10.8 


12.3 


8.7 


13.0 


9.3 


Buffalo 


Erie 


1.8 


9.4 


20.8 


4.5 


40.6 


1S.2 


4.9 


12.7 


18.4 


6.5 


11.7 


11.8 


9.1 


12.2 


9.7 


Erie, Pa, 




2.1 


10.1 


18.8 


4.2-10.8 


18.2 


4.6 


12.3 


14.1 


6.9 


13.3 


9.8 


10.7 


12.4 


7.9 



Note.— Periods of observation three years less 
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29. 

AND OvEBCAST DATS AT NATIONAL STATIONS. 



Junk. 


July. 


August. 


September. 


OCTOBEB. 


November. 


December. 


Annual. 


C 


P 


O 


C 


F 


O 


C 


P 


O 


C 


P 


O 


C 


F 


O 


C 


F 


O 


C 


P 


O 


C 


F 


O 


13.4 


12.0 


4.6 


12.4 


14.6 


4.0 


9.6 


16.8 


4.6 


12.0 


12.8 


5.7 


11.0 


11.7 


8.3 


8.8 


12.5 


8.7 


6.8 


14.7 


9.5 


124 


161 


80 


8.3 


14.9 


6.8 


7.9 


15.8 


7.3 


9.8 


12.5 


8.7 


10.1 


11.7 


8.2 


10.4 


12.7 


7.9 


8.8 


11.4 


9.8 


6.0 


18.5 


11 .5 


101 


155 


109 


9.3 


12.8 


7.9 


9.2 


14.7 


7.1 


11.5 


12.7 


6.8 


9.9 


11.8 


8.8 


7.9 


12.3 


10.8 


4.4 


11.1 


14.5 


3.8 


11.3 


15.9 


92 


148 


125 


8.6 


12.8 


8.6 


9.1 


14.9 


7.0 


9.7 


18.3 


8.0 


7.5 


12.0 


10.5 


5.8 


10.8 


15.4 


1.3 


6.4 


22.8 


0.7 


5.5 


24.8 


66 


125 


174 


3.2 


12.4 


9.4 


8.6 


15.0 


7.4 


10.1 


18.4 


7.5 


8.4 


18.0 


8.6 


6.5 


11.1 


13.4 


2.4 


9.0 


18.6 


0.9 


6.7 


28.4 


66 


136 


168 


8.4 


13.6 


8.0 


9.1 


15.7 


6.2 


10.8 


14.0 


6.7 


8.7 


12.6 


8.7 


6.7 


10.3 


12.6 


2.3 


9.2 


18.5 


0.7 


8.2 


22.1 


73 


141 


151 


9.9 


18.2 


6.9 


10.4 


15.3 


5.8 


11.3 


13.8 


M 


9.8 


12.2 


8.5 


7.5 


9.2 


14.8 


1.9 


8.6 


19.5 


1.4 


6.8 


22.8 


80 


188 


147 



than those given In table of percentages. 
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Chart 14 exhibits, approximately, the annual percentage of 
cloudiness for all sections of the State ; the values for the 
Adirondack Region however being somewhat uncertain, as they 
depend wholly upon observations at border stations. 

The main features of the map are based upon the averages 
given in the table, with such modifications as have been suggested 
by comparing and charting the results obtained by numerous 
voluntary observers during the past three years. The first series 
of Regents' observations were also found useful when compared 
among themselves. 

The nearly uniform cloudiness over the State in summer is 
substantially the same in amount as that of the Great Lake 
Region and the north eastern States in general. It is about five 
per cent below the average of the middle Atlantic coast, and 
from ten to fifteen per cent above that of the Central States. In 
winter there is a general increase of cloudiness from the Gulf of 
Mexico northward, and especially in the region of the Ohio 
valley. The Great Lakes also become an important source of 
cloud formation at this season, the entire region from Lake 
HuTon to western New York being subject to more than seventy 
per cent of overcast skies, which is the maximum amount for the 
United States, if a small portion of the northern Pacific coast be 
excepted. Eastward and southward from the Central Lakes the 
cloudiness decreases, and on the Atlantic coast the amount is over 
twenty per cent below that of the Great Lake Region. 

There are many interesting and peculiar features of cloud dis 
tribution within New York; but local observations, still inade- 
quate in most cases, have not been sufficiently discussed for 
publication. 

Humidity. 

The following values of Relative Humidity (or percentage of 
moisture relative to saturation) were derived from observations 
at seven stations of the Signal Service from the opening of the 
stations (in 1871 in most cases) to 1886. 
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TABLE No. 30. 
Relative Humidity (Per Cent). 



STATION. 



Block Island, R I. 
New York city.... 

Albany 

Oswego 

Rochester 

Buffalo 

Erie, Pa 



s 

•-9 


i 






1 


C 

5 


»-9 


s 
«1 


3 

S 
1 


i 

.g 


< 

I 


1 

a 

i 


76 


78 


75 


76 


88 


88 


82 


82 


82 


79 


78 


79 


74 


78 


68 


65 


66 


69 


71 


72 


72 


70 


70 


78 


75 


74 


71 


63 


62 


66 


67 


08 


72 


72 


74 


76 


74 


74 


78 


68 


67 


70 


71 


71 


71 


71 


71* 


76 


80 


77 


76 


67 


64 


67 


68 


68 


70 


72 


76 


80 


80 


78 


75 


71 


68 


71 


72 


71 


72 


78 


76 


79 


79 


78 


76 


70 


66 


70 


70 


70 


72 


72 


75 


79 



79 
70 
70 
71 
72 
74 
78 



Although the absolute amount of moisture in the air is least 
during the winter, the percentage relatively to saturation (the 
relative humidity) is then generally at a maximum. At Block 
Island, however, the northerly winter winds have traversed a 
lesser expanse of water surface than ihe southerly or ocean 
winds of summer, and this circumstance, with the more moderate 
degrees of heat and cold to which the island is subject, reverses 
the rule applying to inland stations, causing the maximum 
humidity to occur during the # summer. This is the case also 
along the south shore of New England and probably over the 
greater part of Long Island. 

The maximum humidity at the Weather Bureau Stations within 
the State is found at Buffalo, which is subject to prevailing 
winds from the Lake. The region of least moisture, on the other 
hand, appears to be the Champlain valley, as shown by a two 
years' record at Plattsburgh. The conditions are here very dis- 
similar to those of stations at the same latitude in the St. 
Lawrence valley, the latter region showing substantially the 
same humidity which obtains near the Great Lakes. 

Definite values of the relative humidity at stations of the 
State Service are omitted here, owing both to the brevity of 
their records and to the fact that the hours and methods of 
observation generally employed by voluntary ^observers give 
results which can only be compared with those of the National 
Service by taking full account of the manner of observation in 
each case. In the course of preparation of this paper a careful 
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examination was made of the records of humidity published by 
the State Bureau ; but, aside from the facts mentioned regarding 
the Champlain and St. Lawrence valleys, no local peculiarities in 
the distribution of moisture were found of a sufficiently marked 
character to warrant publication until more extended observa- 
tions can be obtained. In general, there appears to be the usual 
slight increase of humidity with altitude over the plateau regions, 
in summer; but otherwise, the values given for the Signal Service 
stations may be considered to hold true also throughout the 
adjacent territory. 



GENERAL CLIMATIC DATA AND NOTES. 
Resume of Climatic Elements at New York City. 

(Values derived from U. 8. Weather Bureau records, unless otherwise specified.) 

Normal Tkmpkbaturis: Annual, 51.6°; January, 80.6°; July, 78.4°. 

( 100° in 1881, U. 8. station. 

Maxima: Average of annual maxima, 94°; highest < 101° in 1881, Central Park. 

( 104° in 1825, Fort Columbus. 

( —6.0° in 1875 and 1880, at U. S. station. 
Minima: Average of annual minima, + 1*; lowest .< —6.0° in 1880 and 1882, at Central Park, 

( -12.0° in 18C6, at Fort Columbus. 

Daily variations: Mean daily range: Greatest, 17.0°, in June; least, 13.2°, in December. 
Daily periodic change, or amplitude, greatest, 11.4°, in June; least, 6.7°, in December. Average 
variability of successive daily means, in January, 6.5°. 

Precipitation: Average annual, 45.81 inches; greatest average monthly, 4.77 inches, in 
August; least average monthly, 8.05 inches, in May. 

Number of rainy days: Greatest, 80 per cent, in January and February; least, 81 per cent, in 
September and October. 

Cloudiness: Annual percentage, 5.05, greatest, 57 per cent, in January; least, 46 per cent, in 
September. 

No. clear days, year. . 101.0 No. p'tly cl'dy d'ys, year. . . 155.0 I No. cloudy days, year. . . 109.0 
No. clear days, Jan . . 7.6 No. p'tly cl'dy d'ys, Jan ... 12.1 No. cloudy days, Jan ... 11 .8 



No. clear days, Sept. . 10. 1 



No. p'tly cl'dy d'ys, Sept . . 11 .7 | No. cloudy days, Sept. . . 8.8 



Mean relative humidity: Annual, 70 per cent; greatest, 74 per cent, in January; least, 65 per 
cent, in April. 

Average date of first enow, November 16th; average date of first killing frost, November 5th; 
average date of last killing frost of spring, April 18th. 

Average velocity of the wind in miles, per hour: 

Jan. Feb. Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Tear. 
11.0 11.4 11.6 8.9 7.9 7.7 7.4 7.8 8.0 9.5 10.1 10.9. 9.30 

Kesume of Climatic Elements at Albany. 

Normal Temperatures: Annual, 48.4°; January, 28.0°; July, 78.6°. 
Maxima: Average •/annual maxima, 98<>; highest \ J* %ffl£h ^tiite^oord. 

Minima: Average of annual minima, -If; lowest .... JZ$ m }I£,I^^ 

Daily variations: Mean daily range, greatest. 17.9°, in June; least, 12.9°, in December. 
Periodic change, or amplitude, greatest, 14.6°, in July; least, 5.5°, in December. Average 
variability of successive daily means in January, 7.6°. 
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Precipitation: Average annual, 88.80 inches; greatest average monthly, 4.18 inches, in July; 
least average monthly, 2.54 inches, in February. 

Number of rainy days: Greatest, 45 per cent, in January; least, 31 per cent, in August. 

Cloudiness: Annual percentage, 56.0; greatest, 70 per cent, in December; least, 48 per cent, 
in June and July. 

No. clear days, year. .82.0 No. p'tly cl'dy d'ys, year. .. 148.0 No. cloudy days, year. . . 125.0 
No. clear days,' Dec . . 8.8 No. p'tly cl'dy d'ys, Dec ... 11 .3 No. cloudy days, Dec . . . 16.9 



No. clear days, June. . 9.8 



No. p'tly cl'dy d'ys, June . . 12.8 



No. cloudy days, June . . 7.9 



Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Year. 


5.0 


5.2 


6.1 


7.0 


7.0 


6.85 



Mum relative humidity: Annual, 70 per cent; greatest, 76 per cent, in December; least, 
62 per cent, in May. 

Average date of first snow, November 3d; average date of first killing frost, October 23d; 
average date of last killing frost of spring, April 13th. 

Average velocity of the wind in miles, per hour: 

Jan. Feb. Mar. April. May. June. July. 

6.7 7.1 7.8 6.7 6.2 5.9 5.6 

Resumes of Climatic Elements at Rochester. 

Normal Temperature: Annual, 46.8°; January, 24.1°; July, 70.5°. 
Maxima: Average of annual maxima,^; highest] » £ «$£ g^en^d private records. 
Minima.- Average of annua, minima, -6°; lowest. { -J* £ ^J^J^SSS&oot*. 

Daily variations: Mean daily range, greatest, 19.5°, in June; least, 14.5°, in January. Daily 
periodic change, or amplitude, greatest. 12.5°, in June; least, 4.0°, in December. Average 
variability of successive daily means in January, 7.4° (approximately). 

Precipitation: Average annual, 35.06 inches; greatest average monthly, 8.82 inches, in June; 
least average monthly, 2.43 inches, in September. 

Number of rainy days: greatest, 65 per cent, in January; least, 32 per cent, in August. 

Cloudiness: Annual percentage, 61.0; greatest, 83 per cent, in December; least, 44 per cent, 
in August. 

No. clear days, vear. . 66.0 | No. p]tly cl'dy d'ys, year. . . 136.0 j No. cloudy days, year. . 168.0 



No. clear days, Dec . . 0.9 No. ptly cl'dy d'ys, Dec ... 6.7 No. cloudy days, Deo . . 28.4 
No. clear days, Aug. . 10.1 | No. p'tly cl'dy d'ys, Aug . . 18.4 | No. cloudy days, Aug . . 7.5 

Mean relative humidity: Annual, 72 per cent; greatest, 80 per cent, in January and Decem- 
ber; least, 64 per cent, in May. 

Average date of first snow, October 29th; average date of first killing frost, October 15th; 
average date of last killing frost of spring, May 5th. 

Average veloeity of the wind in miles, per hour: 

Jan. Feb. Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Year. 
18.8 12.7 12.2 11.2 10.0 8.8 8.0 7.9 9.4 10.4 11.8 12.1 10.68 

Resume of Climatic Elements at Buffalo. 

Normal Temperature: Annual, 46.8°; January, 24.1°; July, 69.9°. 

Maxima: Average of annual maxima, 88°; highest, 94°, in 1887. 

Minima: Average of annual minima, —4°; lowest, —16°, in 1575. 

Daily variations: Mean daily range, greatest. 15.4°, in May; least. 12.2°, in December. 
Daily periodic change, or amplitude, greatest, 10.3°, in August; least, 3.7°, in Deeember. Aver- 
age variability of successive daily means, 7.4° (approximately). 

Precipitation: Average annual, 88.14 inches; greatest average monthly, 3.98 inches, in 
October; least averaga monthly, 2.48 inches, in April. 

Number of rainy days: Greatest, 59 per cent, in January and December; least, 81 per cent, 
in August. 

Cloudiness: Annual percentage, 62.4; greatest, 81 per cent, in December; least, 44 per cent, 
in August. 

No. clear days, year. . 78.0 I No. p'tly cl'dy d'ys, year ... 141 .0 I No. cloudy days, year. . 151 .o 
No. clear days, Dec . . 0.7 No. p'tly cl'dy d'ys, Dec ... 8.2 No. cloudy days, Dec . . 22.1 
No. clear days, Aug . . 10.8 | No. p'tly cl'dy d'ys, Aug. . . 14.0 | No. cloudy days, Aug . . 6,7 

55 
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Mean relative humidity: Annual, 74 per cent; greatest, 80 per cent, in January; least, 68 per 
cent, in May. 

Average date of first snow, October 26th; average date of first killing frost, October 16th; of 
last killing frost of spring, April 80th. 

Average velocity of the wind in miles, per hour: 

Jan. Feb. Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Tear. 
14.8 18.6 11.8 9.7 9.1 8.6 8.8 8.6 ' 9.1 10.6 18.6 14.0 10.08 



V. HISTORICAL NOTICES OF THE WEATHER IN 
AND NEAR NEW YORK. 

The following statements are derived mainly from Blodgettfs 
Climatology of the United States; and from the statistics presented 
by Mr. J. C. Smock in the Climate of New Jersey. (Data from the 
former source are designated by the reference (B) and from the 
latter by (S).) 

1717. In 1717, the "great snow" occurred, which is often 
mentioned in New England History of that date. It continued 
for several days, Feb. 19th to 24th, and remained five or six 
feet deep on a level at Boston, and over all the settled parts of 
New England. This winter is the most conspicuous, if not the 
only one noted for extreme cold prior to 1740. (B.) 

1740. The winter of 1740-41 was distinguished both in the 
United States and Europe for intense cold. Jefferson speaks of 
it as having been in Virginia only less severe than that of 1779-80. 
The Boston News Letter of Mch. 5th says : " We hear from 
Stratford, Conn., that the Sound is frozen over three leagues 
across, so that people ride every day thence to Long Island." 
In a subsequent number a certificate of several persons appears 
testifying that they had crossed the Connecticut Eiver on the 
ice and with horses, on the first of April. (B.) 

The following is from the diary of Col. A. Hasbrouck of Kings- 
ton, N. Y., extracts from which were published in a recent issue 
of the New York Times. " In the year of our Lord 1740-41, that 
winter began the beginning of December, and continued to the last 
of March, 1741, and we rode over Hudson's .River with horses and 
sleighs * * * to the 20th of March." 

1754-5. Winter unusually mild. Troops sailed from New York 
to Albany in January and February. (S.) 

1780. In 1780 the most signal and severe depression of tem- 
perature occurred belonging to our entire history, excepting, 
perhaps, thp,t of 1856 * * * Webster remarks an immense 
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snowfall in New England ; " for six weeks no snow melted. The 
Sound was entirely covered with ice between Long Island and 
the main, and between New York and Staten Island." (B.) 

" The winter began the beginning of December 1779, and con- 
tinued to the latter end of March, 1780. A very deep snow above 
three feet and more, and driven up in heaps in many places 
six and seven feet high * * * and so severe a cold for most 
part of the winter that the like has never been known by the 
oldest living in this country, and continued to near the latter end 
of March, 1780." " People did ride with horses and sleighs from 
New York to Staten Island, * * * and from New York to 
Paulus Hook and Bergen and also to Long Island, and did ride 
upon the ice from New York to Albany, and farther, and also 
crossed the Sound upon ice from New London to Long Island 
with carriages of burden, which has never been known to have 
been done before. The snow was not as deep as in the hard 
winter, so-called, m the years 1740-41, but much colder and of 
longer continuation." (Hasbrouck.) 

1784-5. " The winter began about the middle of December, 
1784, and continued to the 15th of April, 1785, so that tne fields 
were yet covered with snow and people rode across the Hudson 
Eiver at the mouth of Kondout Kill the 5th day of April, 1785, 
with horses and sleighs upon the ice, and men walked across 
upon the ice until the 9th of April." (Hasbrouck.) 

1805-6. An open winter; Hudson River free from ice Febru- 
ary 20th. (S.) 

1810. Hudson River open until January 19th. (S.) 

1812-16. From May to September, 1812,' each month was 
from 3.6 degrees to 7.2 degrees below the average (at Cam- 
bridge, Mass.) * * * a refrigeration equaled for two months 
only, June and July of 1816, which were 5 degrees and 5.8 
degrees below. In the Northern States snows and frosts 
occurred in every month of both summers ; Indian corn did not 
ripen; fruits and grains were greatly reduced in quantity or 
wholly cut off. * * * In England, 1816 was almost as 
extreme as in the United States. (B.) 

1820-21. In New York the winter of 1820-21 was also "one of 
the four during a century in which the Hudson between Paulus 
Hook and New York was crossed on the ice. (Caldwell.)" (B.) 
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1826-35. "On February 22d, 1826, mercury solidified at 
Plattsburgh, N. Y., a condition requiring a reduction to -40i 
degrees, and in January, 1835, mercury froze at Lebanon, N. Y." 
(Hildreth.) "In the winter of 1835-36 the thermometer was 
below zero on twenty-six days." (Fisk.) In many parts of New 
England snow remained uninterruptedly from December until 
May. * * * Long Island Sound was closed by ice. "The 
summer months of 1835 were nearly as severe as those of 1812 
and 1816." (B.) 

1852. In January the East River at New York was closed and 
crossed on the ice on the 20th and for three days following. (B.) 

1853. A warm year * * * winter of 1852-53 one of the 
warmest on record and very wet, the winter rainfall at Newark 
having been 15.85 inches. (S.) 

1856. In 1856 a period of severe cold continued for nearly 
three months, the greatest refrigeration occurring between the 
25th and 28th parallels. Long Island Sound was closed to 
navigation from January 25th to February 27th and the 
harbor of New York was much obstructed by ice, which 
several times made temporary communication across the East 
Eiver. (B.) 

185,7. An excessively cold January and summer. On January 
24th the temperature at Troy was -33. 

(It has been remarked that it is impossible to use the state of 
the rivers and harbors at the present time as any measure of the 
relative strength of cold, when compared with early records, 
owing to the breaking up of the ice now effected by steam 
craft.) 

Mr. John Hulburt of Arkport, Allegany County, N. Y., has 
kindly furnished the writer with extracts relating to the weather 
from a journal kept by him continuously since 1846. The fol- 
lowing notes will be of interest here : 

1841 The first fall of snow for the year was on April 
20th-21st. 

1842. An open winter and early spring. * * * Frost June 
1st, killed all fruit. 

1843. Snow fully three feet deep in woods. 

1844. A very prolific year. 

1845. May 30th, ice three-fourths inch thick. 
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1*46. Winter very cold, deep snow which lay on till March. 
Killing frost May 22d, corn replanted, giving a fine crop. 

1847. A very cold and backward year. Not a leaf to be seen 
on May 1st. A fine fruit year. 

1849. On the 28th of December two feet of very wet snow 
fell, blockading all roads. Sleighing remained until March. 

1850. Hard snow .storm May 28th, and very cold. * * 
From July 14th to August 9th, rain fell every day. All the 
wheat sprouted in shock. No such harvest weather known about 
here before or since. 

1851. Cold and fair; sleighing all winter. 

1852. June 5th corn all cut down by frost; ice one-quarter 
inch thick. 

1853. The summer of 1853 was noted for the "great drought;" 
no rain to speak of for three months, May, June and July. " No 
frost from April to September 29th. The winter of 1853-4 was 
remarkably mild, with only two weeks sleighing. 

1854. For twelve days in July the mercury stood at 95 degrees 
and over in the shade, and for eighteen days it was over 90 
degrees. That was the hottest summer I ever knew. * * * 
It was followed by a cold fall and early snow. 

1855. The " heated term " of '54 was followed by a remarkably 
cold February, the mercury falling below zero fourteen mornings 
out of the twenty-eight, and fine sleighing till March 6th. 

1856. Opened cold and kept it up all winter and well into 
April. (Sleighing) good from January 5th to April 3d. On the 
latter date I find this record "south wind and rain, the first drop 
in 100 days." Several times that winter the mercury was 30 
degrees below zero; the 14th of February, 32 degrees below. 
It was a winter long to be remembered for extreme cold. August 
was very cool and September very warm till the 29th. 

1857-58. Plows ran in January, in fact some farmers about 
here plowed every month that winter. 

1859. January and February were noted for absence of snow 
and mild weather ; roads very dry all through March and much 
plowing done. On April 23d 1 find this record : " Snowed hard 
all day, and wind blew a hurricane — more snow fallen to-day 
than all winter, — and plump eight inches deep to-night." May 
7th, 90 degrees at 2 p. m., a remarkably warm month. June 4th, 
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cold, with rain and snow ; June 5th, ice one-quarter inch thick. 
The forest leaves were almost full size, and before noon were a 
butternut color. Early wheat and corn cut down. Another hard 
freeze on the 11th and a still harder one on the 12th, but nothing 
left to kill. 

1860. A mild winter, plowing all done in Aprils 

1861. August 2d, thermometer at sunrise 80 degrees, 94 degrees 
at noon, 100 degrees at 2 p. m.; the warmest day I ever saw. A 
remarkably warm fall ; December 9th and 10th thermometer at 
80 degrees.* Sheep in pasture till December 21st, which is 
unprecedented. 

1862. The record of April 3 st is : An immense body of heavy 
snow on ground two feet deep ; three months good sleighing. 

1863. Yery hot and wet summer; fine crops. 

1864. Very hot and dry in July. 

1865. Cherries in full bloom April 27th. A warm and dry 
summer. 

.1 865-6. No snow to make sleighing. 

1867. One foot of snow January 20th remained till March. 
Kain fell on twenty-eight days in May. Summer months fine for 
grain — wheat never better. 

1868. The average temperature for July the highest T ever 
knew. No rain to reach potatoes till August 20th. 

1868-9. Good sleighing all winter, and until March 24th. 
Coldest summer and most rain I ever knew. The coldest Novem- 
ber on record. 

1870. Thermometer at degree but three mornings all winter. 
Only ten days sleighing. A very warm spring and summer. 
Plowing till December 16th. 

1871. February 5th, 30 degrees below zero at 6 a. m. and 10 
degrees below all day. Early spring. 

1872. Great drouth in May, and very hot and dry all through 
June. 

1874. A very open winter, with but little snow. Temperature 
below zero several days in April. A hot summer followed. 

♦The temperature on these dates were remarkably high throughout New York, the maximum 
noted at stations of the Regents 1 system being 64 degrees.— Ed. 
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1875. Begins with thermometer at zero and keeps very cold all 
winter. lee houses all filled after March 20th with ice over two 
feet thick. Tear closed with the thermometer at 80 degrees.* 

1876. New Tear's day the warmest on record.* No snow till 
February 15th, and then only a flurry. Very warm in July and 

up to August 21st. 

1877. January 14th : " Scarcely a day since Christmas that it 
has not snowed ; snow four f e^t deep in the woods, and very 
solid. A great many roofs falling in." A fine year for corn. 

1878. A very warm March. Cherries in bloom April 23d. 

1879. Cold winter and good sleighing. Cold, backward spring. 
1881. Cold until the middle of April. Yery dry until Octo- 
ber, and then very wet and warm balance of year. 

1882-83. Heavy snow storm November 26th, lies on all win- 
ter ; very cold and backward spring. 

1884. From August 4th till 21st the thermometer was 90 
degrees and over every day. December closes very warm. 

1885. April 1st: "My thermometer has marked zero and 
below forty-five times since January 1st." May was a warm, 
lovely month. 

1885-6. A remarkably mild winter ; plowing mostly com- 
pleted in March. 

1887. Fine, open winter, no sleighing. A hot July on an 
average, but winter clothing necessary on the 10th. Very open 
weather until the middle of December. 

1888. A very mild winter ; severe blizzard on March 12th and 
13th. 

1889. A mild January and very changeable weather in Febru- 
ary. Grain all sowed in March. May 29th, thermometer 26 
degrees ; grass, garden stuff and potatoes all cut down. June 
1st, water two feet higher than I ever saw it on the Canisteo 
River and another flood June 17th. 

1890. The year opens warm, and January closes with a tem- 
perature of 68 degrees (the temperature obtained also at the 
Weather Bureau station at Erie, Pa. Ed,). The warmest and 
wettest winter on record ; not a sleigh seen all winter. 

* Maximum temperature at Ithaca on December 81, 1875, was 60 degrees; January *, 1876, 64 
degrees. 



Digitized by 



Google 



440 Report or the Director of the 

1891. A winter of frequent rain and gnow. 

1892. Good sleighing nearly all winter. A remarkably fine 
year for farmers. 

The following remarks of Dr. J. Hyatt, of Dutchess County, 
have a bearing upon the question, "Is our climate changing?": 
" It is important to note that killing frosts and all sorts of quick 
or extensive ranges of temperature or precipitation (including, 
perhaps in a lesser degree, pressure changes) have greatly 
increased within my own adult experience of fifty-five years, and 
that these injurious effects have advanced in full proportion, if 
not more, with deforestation. In this locality there is not more 
than one-half the tree and forest growth standing, compared 
with what existed fifty-five years ago." 

VI. DERIVATION OF TEMPERATURE AND RAIN- 
FALL NORMALS. 

The temperature and rainfall data given in the preceding 
pages were derived from the following sources : 

1. Observations taken at various academies of the State 
between the years 1826 and 1868, under the supervision of the 
Board of Regents of New York. The results were published in 
two volumes, the first covering the period 1826-1850 and the 
second from 1850-1868. 

2. Monthly and annual normals given in Nos. 277 and 353 of 
the "Smithsonian Contributions to Knowledge," published in 
1876 and 1881. The data presented in these works were derived 
by Mr. C. A. Schott from all available sources, including the 
first series of New York Eegents Keports, the records taken 
under the supervision of the Smithsonian Institution, the U. S. 
Army and the U. S. Patent Office. 

3. Records of stations of the National Signal Service and 
Weather Bureau. 

4. The reports of the New York State Meteorological Bureau, 
issued monthly, 1889-1892, from Cornell University. 

5. Miscellaneous records published in the United States Weather 
Review oi* furnished to the writer by independent observers. 

Temperature Normals. 
Owing to the large differences which obtain between the 
temperature of the same month in successive years, reliable 
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average or normal values can b6 derived only from records 
extending over a long period. Such records are not n 
in this State; and few of those which exist have been < 
under precisely the same circumstances from first 
Satisfactory values can, however, be determined for a fe^ 
in various sections of the State and the normals of i 
stations may be derived from these by comparing the 
with the longer records month by month, since the di 
between the temperatures at adjacent stations are mu< 
constant than the temperatures themselves. But befo 
this method it is necessary to ascertain the limits of 
within which the temperatures have a similar variation, es 
in a region situated, like New York, near the usual 
storms. For example, a cylonic depression passing soutl 
State may give a warm wave over the southern counti< 
anticyclonic conditions and extreme cold prevail in the i 
section. Further, the inversion of temperature, or decre 
height, occurring within anticyclonic areas, is frequei 
source of deviation from the usual thermal relations 
highland and valley stations. 
56 



Digitized by 



Google 



442 



Rbpobt of the Dibeotoe of the 



! 









^ 
•« 



3 



•«0JL 



*9sn8ny 



Xpif 



.9 2 fc SS S S 8 

Sf d d d d d d d 



s 8 

d d 



3 8 fe 8 fe J? 

o d d d d d d 



£9883393 

sd d d d d d d 



8 8 

d d 



•£nmjq©ji 



-£remi«r 



SB 



is 

> 



•JTOJL 



*!)8nSay 



•Xpif 



*£renjqe£ 



*£ivniivf 



•paooej b 4 jtojl 



!. 



s e s s s s 

o d d d d d d 



8 2 

d d 



8 s e C 2 s 

d d 9 o o S 



fe 8 



«£; 



ao^ioooov-iv-i 



<* «C 00 



fti© 00 0> O <D <« O -<«• 



*-■ - - 



o» im c* ©* ^ i-i 



o ao 4D o o 



00 00 IO t- "*• 



00 "^ 00 



00 00 



S3 8 5? 5 8 



53 3 8 



|s833XfcSS8 



i 



£? 5 8 5 8 9 Si 
SfS 3 3 3 3 3 3 



3 5 

9 9 




Digitized by 



Google 



J 



State Meteorological Bttbkau. 



443 



I 



CO ,g 






•JW£ 



ist&ny 



«tteeop«oe«o«CD 

.HOriHOHgtiHriHriO 
$00 00 00 000 00 



tdddoodoeeddd • 



'AHf 



*Xiviuqd l 2 



*£renuvf 



s 

i 

p 

I 



■JTOJL 



'$8n3ny 



*inf 



'Areiuqed 



'Xivnmif 



U0p«A9l9 

jo ©oawejjia 



'suoiws 



paredi 
9& jo J 



moo 
joqamK 



OQ 

f 

O 



foooooooooooo 



Poo ood do 000000 



£S»8S8»&88S8 

foddooddddoddo 



PodddooHodoo'd 



fwdddoH^dH^HH I 



gO» fc- ■<* tO fr- t-j O* fc- 00 IO IO "*» 

Pooooot4»hoo»-J!-*t4 



go ©©©»■«»■« ©it-***** i-J^** 



i^»-j c« *- -^ 00 10 ■* a» t- to c* »-j a 

$Hoddd««ddr!^r!r 



I 



J^SSSSSgSSSgSg 



SS'-SSSSSSSSSaB 



: : : r 

ill f 

Sfl : 

'I, i 

ft i 

111 I 

m s 



Digitized by 



Google 



442 



! 



a -a 

PQ 1 



Repobt of the Direotob of the 

/ 

S 8 



•«0JL 



•$8ti8iiv 



•xpir 



.s n 8 3 s s 

jf© o o o o o o 



S3 8 fc S fe J? 
o d o d o d d 



55 S 

d d 



ic$ S 8 « S S 9 

sd d © d © © © 



d d 



'Aroiuqej[ 



*£rotiirep 



Bis 






•«9i 



'{jstiSny 



•Xpif 



'Xnnuqeji 



'Xjvnavf 



•pjoo9J B t jvojl 



Y 



I 



£ 8. £ 2 S X 8 

d d d d d d d 



8 2 

d d 



ti8 $ s e c s s 

i>d d d d © d d 



© © 



jr. 



CD^iOOOOHrt 



00 00 00 



(gO 00 ©» © «> "* © 

$ei h h « H e! « 



ojjco o ao to 



t> ©J 

eo' co 



ft 



oo eo eo "#• eo 



eo eo 



S8S5882S8 



|s 8 3 3 3 fe 5J 

|8 g J: e g s ? 



S8 8 



I 



Ijssg-sskss 



fc 33333333 




i-iC400^llO4D»*eO 



Digitized by 



1 



State Mkteobologioal Bureau. 



448 



I 



CO ^ 



I. 



•JTOJL 



"jBfi3nv 



««oofi«fioeoccD 

.rlOrlHOHRHnHHO 

^ooo'oddbddddd 



tdddddddddddd • 



•Xpif 



'Ximuqd^ 



*£nmavf 



h 



•JTOJL 



"$8n3ny 



\*inf 



*£reiuqe,g 



'&JC90JI9£ 



JO 90aW9JJ}Q 



Buoiws 



•pared 
oi: jo . 



moo 
j9qumK 



OQ 

I 

O 



JJodoooddddddd • 



Pod odd do© do odd 






sroo ^ oo to oo «o i-j •* «o ^» oo »o 
Pooddddt-idoddd 



£ 



, ( lOC0«D4Oakt^Ok^00«0C4 

»-*d©dd»-*T^d»-JiMr4i-I 



KgO» t» "<* «o fc- fj o» fc^ 00 lO to *+ 

Jdddddn'i4ddi-JiHri 



?dddd^*-«"©ii-lTH»H^TH^ 



ii»-j c» i- ■* oo io ■* a» t» oo ot *■ 
^i-Idddd«etdd»H^HT- 






1 



St-t-aoooo^^oooorjjjeo 




ill |#? 
ffl illl 

III Illl 



H«eo-«io«fe>coeiOHMn 



Digitized by 



Google 



444 Rbpobt of the Dibeotob op the 

In order to obtain a numerical expression of the reliability 
of the normals as derived both from independent records and by 
comparison with adjacent stations, a method developed and 
extensively used by Dr. J. Hann was employed ; the results of 
the computations appearing in tables 31 and 32. The mean 
variability of temperature, as shown in table 31, is the average 
difference between monthly or annual normals and the individual 
values from which the normals are derived. In the same way, 
table 32 gives the average variability to which the temperature 
differences between several pairs of stations are subject. 

To determine the probable error of the means or normals 
obtained from data subject to the given degrees of variation, the 
following modification of Peters' formula* is used : r m = .845 - Z— , 

/n-l> 

where r m is the probable error of the mean of normal, V is the, 
average deviation from the mean value, or the variability; and nis 
the number of years covered by the record. 

The maximum variability of means was found by a trial of 
several records to be fairly represented by the values for January 
and February, and the minimum by those of July and August. The 
character of the variation of differences is also best indicated by 
the midsummer and midwinter rates, and hence only the above 
four months and the year are included in the tables. It will be 
seen that the normal of Cooperstown, whose record is the longest of 
the series, is liable to errors amounting to 0.6 degrees in winter and 
0.4 degrees in summer; while at the remaining stations the uncer- 
tainty is considerably greater than at Cooperstown during the 
winter months. In several cases, however, errors of observation, or 
in the published records, undoubtedly affect the results to some 
degree ; hence the average variability at the foot of the table is 
derived from three stations whose data were known to be reliable, 
rather than from the entire number. For the same reason, only 
the pairs of stations in table 32 numbered 3, 4, 5, 6, 7, 8, 11 and 12 
can be fully relied upon as determining the variability of actual 
temperature differences. The results of pair No. 13 are also 
undoubtedly reliable for the winter months. 

* Reducible substantially to Fechuer's formula used by Dr. Hann. A strict accuracy would 
require the probable error of the variability itself to be taken into account, but this is not 
necessary in the present case. 
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A glance at the tables suffices to show the great stability of 
differences between regions as widely separated as the Atlantic 
Coast and the Great Lakes, or the Coast and the lower Champlain 
valley ; and also, in the case of Cooperstown and Central Park, 
proves the effect of differences of altitude to be small in Central 
New York. Thus, while a single normal derived from a record of 
38 years is subject to a probable error of 0.6 degrees, a system of 
concurrent observations extending over twenty three years would 
suffice to reduce the uncertainty of differences between even 
remote stations to about half of that amount. 

The case may also be stated thus ; adopting 4.0 degrees as 
the average variability for January, a record of forty-five years 
is found necessary to reduce the probable error of the normal 
to 0.5 degrees ; whereas, with a variability of differences as great 
as 1.6 degrees between Central Park and Burlington, only ten 
years are required to reduce the relative error to the same 
amount.* 

In view of the advantages thus to be derived from the use of 
a series of records embracing the same years at a large number 
of stations, an effort was made at the beginning of this investi- 
gation to deduce the normals from the first series of regents' 
observations at the academies of the State during the period 
1826-1850. All of the longer records were examined and com- 
pared, month by month, and in this manner a large number of 
errors (many of which are systematic) were detected in the 
published tables. In a few cases the records proved to be quite 
satisfactory (notably those of Albany, Kinderhook, and in a 
lesser degree, Kochester). It is a peculiarity of these early 
observations, not easily explained, that the mean temperatures 
for January are almost uniformly too high, in a large number of 
case's exceeding the values for February. Many of the defects 
are, no doubt, due to the difficulty of making the first observa- 
tion precisely at sunrise, and to the variable hour of the last 

observation, one hour after sunset, f 

_ 

* The above formula may be transformed to n = 0.71 ; where V is tbe Tariability, R is a 

K 2 
definite value of the probable error (in this case 0.5°), and n is the number of years required to 
reduce the probable error to the given amount. 

tin many oases, irregularities in the temperature records appear to be due to a change of 
observers. 
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, In the second period of the Regents system of observations, 
between 1850 and 1868, fixed hours were employed to advantage, 
and several valuable records have been obtained from this series. 

It was finally decided to base the system of normals upon 
recent observations, in which standard instruments were 
employed under known conditions of exposure. Continuous 
records at the stations, Central Park, Cooperstown and Roches- 
ter, each covering the period 1871-1891, were used as the 
standards • of the system. All shorter records were compared 
with these, month by month, and the relation between the 
temperature conditions of the standard and secondary stations 
thus determined. The normals in the table are then, to be con- 
sidered as applying to the twenty-one year period, even for 
observations made prior to 1870, as it was still possible to com- 
pare these with the record of Cooperstown. 

Several records of great merit are not credited in the table of 
normals with the full periods over which their observations extend, 
since the continuity of the series was broken by important 
changes in the location of thermometers, as became apparent at 
once upon cbmparison of successive monthly and annual values 
with the records of adjacent stations. In nearly all cases of this 
nature the means given in the table were derived from the later 
portions of the records. 

The results of table 31 show the mean of a twenty-one years 
period to be liable to a maximum deviation of 0.8 degrees from the 
true normal. The record of Cooperstown might be considered to 
afford a basis for the reduction of the whole sjstem to a thirty- 
eight year period, with a maximum error of 0.6 degrees ; but it 
was deemed best not to attempt this upon the authority of a single 
record. The twenty-one and thirty-eight years averages for 
Cooperstown in general show a fairly close agreement; the maxi- 
mum deviation being 0.9 degrees in May, and that of the annual 
mean 0.3 degrees. 

It will be seen, finally, that a thoroughly satisfactory deter- 
mination of normals for the entire State cannot yet be made. 
Many important localities are represented by but four years of 
observation, giving an average relative error of from 0.5 degrees 
to 1 degree for the State at large. ^ The observations now bein# 
carried on at numerous stations by members of the State Weather 
Service may be expected to supply the needed data in the course 
of a few years. 
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\ AvEBAGE KAINFALL. 

The average values of rainfall given in table 14 were derived 
from nearly all available records of a length sufficient to subordi- 
nate accidental to permanent features. The monthly and annual 
totals for each station were examined, and a few obviously 
incorrect values were omitted from the computations; while 
records having large systematic differences from those of neigh- 
boring stations were rejected altogether, unless all of the 
conditions attending the observations were known to be satis- 
factory. In most cases however, the records show a general 
agreement as to the characteristic features of rainfall distribution 
over the State and also conform to definite types of annual 
fluctuation ; from which it is concluded that accidental errors are 
not so numerous as to very materially affect the averages. In 
the majority of cases the observations were made under the 
direction or general supervision of the Board of Regents or the 
Smithsonian Institution, and observers were supplied with gauges 
of a satisfactory pattern. 

An estimate of the reliability of permanence of the averages of 
table 24 will be of value here. As the result of an extensive 
investigation of many hundreds of records obtained from all 
parts of the world, Mr. A. Binnie of the Institute of Civil 
Engineers of Great Britain gives the following probable errors 
of annual rainfall averages covering various periods : 

The probable error of a 35 years record is 1.78 per cent of the 
annual amount. 

The probable error of a 30 years record is 2.26 per cent of the 
annual amount. 

The probable error of a 25 years record is 2.75 per cent of the 
annual amount. 

Xhe probable error of a 20 years record is 3.24 per cent of the 
annual amount. 

The probable error erf a 15 years record is 4.75 per cent of the 
annual amount. 

The probable error of a 10 years record is 8.22 per cent of the 
annual amount. 

These values were generally found to include both irregular 
and possible secular variations of rainfall. As the uncertainty of 
monthly averages is not given, a rough estimate is here attempted 
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by the method of variability, as explained in the case of temper- 
ature normals. The average deviations of the single monthly 
values from their means were found to be as follows for the 
thirty-eight years record of Oooperstown : 

The average variability of rainfall for January=34 per cent of 
the total. 

The average variability of rainfall for February=42 per cent 
of the total. 

The average variability of rainfall for June =36 percent of the 
total. 

The average variability of rainfall for July =82 per cent of the total 

Mean for the four months=35 per cent of the total. 

From the mean variability, 35 per cent, the following probable 
errors of the average monthly values are found by the formula of 
page 444 : 

For a 40 years record the probable error of monthly means 
=6 per cent. 

For a 30 years record the probable error of monthly means 
=6 per cent. 

For a 20 years record the probable error of monthly means 
=8 per cent. 

For a 15 years record the probable error of monthly means 
=10 per cent. 

For a 10 years record the probable error of monthly means 
=12 per cent. 

As stated these values are but rough approximations, since the 
departures from rainfall averages do not fully meet the definition 
of residuals as employed in the method of least squares. 

All records under ten years in length were corrected for the 
general excess or deficiency of rainfall during their period by 
comparison with the nearest station having an established normal, 
no correction being attempted, as a rule, for longer series. A 
few four and five years averages have been admitted when longer 
records were lacking, in case the deviation from neighboring 
stations was of a somewhat constant character ; as for example 
in comparing the rainfall of the Adirondack plateau with that of 
the Champlain valley, an excess in the rainfall of the former over 
the latter region was almost uniformly noted in the case of 
individual months. 
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Albany, general climatic data for 432 
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Altitude, effect on temperature 860 

" rainfall 419-420 

Amplitudes of temperature, daily 885 

America, temperature on eastern and western coasts of 349 

Annual march of temperature 869 

Annual summary and data for 1893 , 274-289 

Anomaly of temperature 380 

Anticyclones, general account of 351 

" effect of, on temperature 854 

" monthly summaries of, 1898 80-254 

Appalachian system in New York 356 

Atlantic Coast region, temperature of 362 
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Birt, Thomas - 11 

Blodget, Lorin, climatology by 884, 484 

Brentwood station described 825 

Brewer, I. W., climatic records by 848 

Brockport station described .'. 887 

Brookfleld station described 817 

c. 

Canandaigua lake, opening and closing of navigation 412 

Canton station described 883 

Carmel station described 828 

Cayuga lake, opening and closing of navigation 412 

Cazenovia lake, opening and closing of navigation 412 

Central lake region described 857 

" " " frosts in 402 

" " " temperature of 877 

Central New York, rainfall of 421 

Central office, work of, in 1898 17 

Central Station, special equipment of instruments 17, 842 

Champlain, Lake, dates of freezing < 406-407 

" " water levels of 407 

Champlain valley described 8CT 

" " temperature of 878 

» " rainfallof 420 

Chautauqua county grape belt, thermal conditions of 871, 408 

" lake, opening and closing of navigation 418 

Cities, general climatic data for 482 

Climate related to forest growth 440 

" of New York State 345^48 

Climatic influences of Northern Hemisphere 848 

Cloudiness, average over New York 426-480 

" monthly and annual data for 1898 29-281 

'* character of observations on 18 

Coasts, temperature of continental 849 

Coffin, J. H. , investigation of climate by 847, 874 

Cold wave warnings, special 16 

Cold waves tempered by Great Lakes 870 

Commissioner of Agriculture, letter of transmissal 8 

Commissioners of Meteorological Bureau, plan of work adopted by 10 

Constableville station described 328 

Continents, temperatures on coasts and in interior of 849 
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Crop bulletin 14, 800 
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Daily fluctuations of temperature 885 

Days, frequency of clear, fair and cloudy 428 

" frequency of rainy 424 

'• clear, fair, cloudy and rainy, during 1898 28-281 

Dew-point, values during 1898 28-259 

Director of N. Y. Weather Bureau, letter of transmissal 7 

" " " establishes State service 9 

Display stations , . 15 

Draper, Dr. Daniel, climatic work of 848 

Drouths in past years 484-440 
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Earthquake, report of 285 
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Elevation, decrease of temperature with 881 

" of stations, table 292-296 
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Erie canal, periods of navigation 411 

" Lake, periods of navigation 409 

Erie, Lake, temperature of 869 

Europe, temperatures of 849, 861 

Expenses of State Bureau 22 

Experimental station, Cornell 18 

Extremes of monthly and annual temperature 882 



Farm work, progress of, during 1893 91-254 

Financial statement of 1898 22 
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Forecasts, dissemination of 15 

Forests, effect of, on climate 440 

Freezing of lakes and rivers, dates of 405-418 

Frosts in New York 899-404 

" occurrence of, in previous years 484-440 

" during 1898, summaries 91-214 

Fuertes, E. A., letters of transmissal 7, 845 

" " director of State Bureau 845 
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Gradient, temperature . ; 860, 880 
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Great Lakes, thermal influence of 867 

Great Lake region, frosts in 402 

" " topographyof 867 

" " " variability of temperature in 898 

Green Mountains, effect on climate 881 

Gulf of Mexico as source of moisture 858, 855, 420 

Gulf Stream, effect of, on temperature 868 

H. 

Hail storms during 1898, summaries . 80-254 

Halos during 1898, summaries .' 80-254 

Harmonic analysis of temperature 869 

Harrington, M. W 845 

Hazen, W. B 8 

Hess Roads station described 888 
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" " thermal conditions of 878 
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Historical notices of weather 484 

Historical review of State Weather Bureau 8-12 
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Hough, F. B. , essay on climate ; 347 
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Hudson valley described 856 

" frosts in 401 

" temperature of 372-873, 898 

" rainfall in 420 

Humidity 430 

" during 1898, monthly data 28-259 

" manner of observing 18 

Humphrey station described 809 

Hurlbut, J., climatic data by 486 

Hurricanes, West India, during 1893 t . 175, 214 

Hyatt, Dr. James, climatic notes by 440 

I. 

Ice, formation in lakes and rivers 405-413 

Inspection of stations , 14 

Instruments supplied to stations..... 12 

" at central office 17 

Island temperatures 864 
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M. 

Mail, amount distributed 17 
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Maritime temperatures 868, 889 
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during 1898 27-259 

Meteorological instruments 12, 17 

" records, criticism of , 847, 440-448 

" reports, issue of 17 

" stations, statistical table of 292 

Middletown station described 317 

Military posts 847 

Minimum temperatures during 1893 27-259 

" •' during previous years 892-897 

Mohawk valley described 857 

" " temperature of 876 

Moisture of air, distribution and precipitation of 414-482 

" " during 1893 28-269 

Monthly reports, issue of 17 

Moisture supplied by ocean and Gulf of Mexico 855 

Mountain chains of New York 856 
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N. 

National Bureau, relation to State Bureau 18 

" " telegraphic forecasts by 16 
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office.) 
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Ranges of temperature, account of normal 387 
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" during 1893 28-259 
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St. Lawrence river, dates of freezing. . 408 
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Schott, C. A., meteorological tables of 848 
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Seneca lake, periods of navigation , 418 
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Signal service, account of 8, 347 

Smithsonian institution 8, 347 

Smock, J. C, climatic notes by 434 

Snowfall, general account of 422 
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South Kortright station described 816 
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State weather services, functions of 8 
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Summer, climatic conditions of ... 854 
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Summaries of weather during 1898 * 27-277 

Susquehanna valley, temperature of 880 
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Telegraphic forecasts 16 

Temperature, effect of altitude upon 860 
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" annual march of 869 

" anomaly of 880 

" normal daily fluctuations of 386 

" normal daily ranges of 387 
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" extremes of monthly and annual in previous years. . . . 882-384 
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" normals, methods of deriving 440 
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" of highlands 378 
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United States Weather Bureau 8^ 16, 18 
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"Vapor sources of 
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Varysburgh station described 



w. 
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Weather Bureau, State. (See New York Weather Bure 

Weather forecasts 
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